SEPTEMBER, 1931 


Journal 


of the 


American Ceramic Society 


Abstracts Bulletin 
Vol. 10, No. 9 Vol. 10, No. 9 


A Monthly Journal Devoted to the Arts and Sciences 
Related to the Silicate Industries 


Publication Ofice: 20th & Northampton Sts., Easton, Pa. 
Editorial and Advertising Offices: 2525 N, High St., Columbus, Ohio. 
Executive Office: 2525 N. High St., Columbus, Ohio, 


Committee on Publications: J. T. Lirtteton, Chairman; L. Navias, L. J. Troster, A. E. R, 
Westman, Ross C. Purpy. 


Entered as second class matter at the post office at Easton, Pa,., under the Act of March 3, 1879, 
(Copyright 1931, American Ceramic Society) 


Subscription Fifteen dollars a year. Single numbers one dollar and one-half 
(Foreign and Canadian postage, 50c additional on subscriptions) 


Vol. 14 No. 9 
| 
| 


Established 1869 


B. F. DRAKENFELD & CO. 


Incorporated 


45-7 Park Place New York 


Pioneer and Premier Producers of 
Vitrifiable Colors in America 


OXIDE COLORS 


FOR ENAMELERS 


Manufactured Throughout under 
Strict Chemical Control 


SPECIAL AND UNIQUE 
COLOR SHADES 


Prepared to Meet Individual 
Requirements 


Order Direct or through Following Agents 


FERRO ENAMEL SUPPLY CO. 
CLEVELAND, OHIO 


BRAUN CORPORATION 
LOS ANGELES, CALIF. 


AMERICAN CERAMIC SOCIETY l 


» » » » : CONTINUOUS ~ “Pioneers in 
iss PROCESS Continuous Sheet Rolling” 


WIN, BOB- 


I’m for the better base 


6s NEVER realized there was so much difference among 
enameling sheets,” exclaimed Jim, the Enameling 
Superintendent. 


“I guess the Armco Consultant was right when he told us 
that the uniform, tried-and-proved iron is more profitable in 
the long run. I know now, Bob, that any small saving in 
the price of the base metal can be more than offset by costly 
re-operations.”’ 


“I’m glad you see it that way,”’ replied Bob, the genial 
General Manager. ‘‘We’ve swapped horses in the middle of 
the stream too often. And it has cost usa lot of money. | 
expect to see improvement in costs and quality, now that 
we’ve standardized on Ingot Iron.”’ 


Perhaps you have been using cheaper enameling 
sheets, too, but have found that rejections more 

@ than wipe out the small saving in first cost. What- ©@ 
ever your trouble may be, an experienced Armco 
Consultant will gladly assist. Just call him in, 
from the nearest office. 


THE AMERICAN ROLLING MILL COMPANY 


Executive Offices: MIDDLETOWN, OHIO 
Export: The Armco International Corporation 


nes DISTRICT OFFICES: Chicago . Cincinnati . Cleveland . Detroit 


New York . Philadelphia . Pittsburgh . St. Louis . San Francisco 


INGOT IRON 


the worlds STANDARD 


*-ENAMELING IRON : 


(When writing to advertisers, please mention the JOURNAL) 


= 
| 
> 
| 


JOURNAL OF THE 


LEEDS & NORTHRUP COMPANY PRESENTS 


MICROMAX 


THE IMPROVED L & N POTENTIOMETER PYROMETER 


Micrometer Sensitivity, 
Self-Standardization 
and High-Speed Recording 


NOW Leeds & Northrup an- 
nounces Micromax, embody- 
ing basic improvements, raising 
the potentiometer pyrometer to a 
new high level of accuracy, of 
reliability, and of strictly auto- 
matic operation. 


Like the announcement made 
over twenty years ago, when Leeds 
& Northrup introduced the first 
industrial potentiometer pyrom- 
eter, today’s announcement brings 
pyrometer users basic new advan- 


tages—a new order of sensitivity, speed, accuracy and reliability. In Micro- 
max L & N again presents the pyrometer that is different from all others 
—the most accurate pyrometer in industry. 


No Daily Attention—No Adjustments 


HE new Micromax “‘scissor-action”’ 

balancing device is so microscop- 
ically sensitive that it will detect 
deflections of the galvanometer point- 
er amounting to 1/1000th of an inch. 
It is unaffected by wear. It requires 
no adjustments. It makes the record- 
er action responsive and speedy as no 
potentiometer recorder has ever been 
—so fast that the pen or print-wheel 
on a Micromax Recorder will step 
across the entire 97% inches of cali- 
brated chart in less than twenty-two 


seconds, a performance heretofore~ 


not even remotely approached. 
Not only is it rapid and super-sen- 


sitive, but pen steps are closely 
related to the extent of temperature 
changes, as indicated by the extent 
of galvanometer pointer deflection. 
Its non-slip clutch is automatically 
prevented from attempting to move 
the mechanism beyond either end of 
the scale. 

Micromax is the fully automatic 
industrial potentiometer pyrometer. 
It needs no daily attention; the in- 
strument circuit in every Micromax 
model is now standardized auto- 
matically, at least every forty-five 
minutes or less, more accurately than 
it is done manually. 


ESTABLISHES A NEW STANDARD OF ACCURACY AND 


P-247 


(When writing to advertisers, please mention the JOURNAL) 


| 
| 
| 
| 
i 
| 


AMERICAN CERAMIC SOCIETY 


To industry in general, and in 
particular to the many thousands of 
present users of L & N Potentiometer 
Pyrometers, Micromax is presented 
as the culmination of over twenty 
years of specialization in industrial 
potentiometer pyrometers and of 
three years of concentrated work in 
the final development of its particular 
refinements. 


Rapid, Super-Sensitive, 
Balancing 
REQUIRING no adjustment and 
not affected by wear, the Micro- 
max ‘‘scissor-action” balancing unit 
responds to galvanometer pointer de- 
flections as small as 1/1000th of an 
inch. _Micromax banishes the vari- 
ables involved in variations in ad- 
justment of the balancing device, in 
mechanical clearances heretofore nec- 
essary in circuit balancing, and in 
progressive mechanical wear. 


Branch Offices: Pittsburgh Detroit St.Louis Tulsa 


LEEDS & NORTHRUP 


Automatic Standardizer 


VARIABLES due to daily manual 
standardizing of the instrument 
circuit are also eliminated in Micro- 
max. Every forty-five minutes or 
less the circuit is standardized auto- 
matically—more accurately than is 
done manually. In addition, the cir- 
cuit can be standardized manually, 
if at any time a check is desired. The 

mechanism itself automatically safe- 
guards this vitally important phase 
of potentiometer operation. 


To Present Users of L & N 

Potentiometer Pyrometers 
N accord with our established 
policy, protection is given to 
the thousands of present users 
in that their L & N Poten- 
tiometer Pyrometers are con- 
vertible into Micromax Py- 
rometers. The Micromax 
“‘scissor-action”’ balancing de- 
vice and the automatic stand- 
ardizer are unit assemblies 
which can be installed in present 
recorders in the user’s own plant 


with little or no interruption to 
service. 


SEND COPY 


Of New 
Catalog 


No. 87-K 


Micromax, in all models, 
is available immediately. 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PA 


Los Angeles Cleveland Chicago Houston San Francisco 


DEPENDABILITY IN INDUSTRIAL PYROMETERS 


(When writing to advertisers, please mention the JOURNAL) 


3 
r 
4 


4 JOURNAL OF THE 


This New Catalog 


Illustrates in detail more than 50 
new features of the BROWN 


POTENTIOMETER 
Pyrometer 


Se end 
jor your 
COPY 


This Catalog describes the Potentiometer method 
of temperature measurement. 


It explains the need for greater accuracy in 
scientific control of heating processess and how 
the Brown Potentiometer Pyrometer meets this 
need with an accuracy never before attained. 


It shows why the Brown Potentiometer Pyrome- 
ter is more serviceable for the daily grind of 
industrial use. 


The Brown Single Record 


Potentiometer Pyrometer. Oper- The features that make the Brown Potentiome- 
ates on null principle; independent ter Pyrometer so outstanding are explained in 
of line resistance. Has over 50 ~ < 

improved features not heretofore detail. Write for your copy. Ask for Catalog 
available in a _ potentiometer No. 1101. 

pyrometer. 

See our Potentiometer THE BROWN INSTRUMENT 
Exhibit at The National 

Metal Exposition, Booths COMPANY 


monwealth Pier, Boston, 
Mass., during the week 
of Sept. 21, 1931. Branches in 22 principal cities 


D-76 and D-78, on Com- 4484 Wayne Ave., Philadelphia, Pa. 


Brown PoTENTIOMETER PYROMETER 


Brings Laboratory Accuracy to /ndustry 


(When writing to advertisers, please mention the JOURNAL) 


| 
| 

> 

| 


AMERICAN CERAMIC SOCIETY 


Table of Contents 


SEPTEMBER, 1931 


The Journal 

The Effect of Firing Temperature on the Dielectric Strength of Porcelain—Monack 

The Modulus of Elasticity as an Indication of the Uniformity of Electrical Porce- 

Mechanical and Thermal Shock Tests on Ceramic Insulating Materials—Kraner 

Metal Marking of Whiteware Glazes as Influenced by Sulphur and Carbon in Kiln 
Atmospheres—Geller and Creamer. . 

Pickle Room Control for Porcelain Enameling Plants—Lindemann... .. 

Progress Report on Determination of Crystalline Compounds Causir¢ ( par ‘ity in 
Enamels by X-Ray Methods—Andrews, Clark, and Alexander 

Additional Data on Stoker-Fired Tunnel Kiln—Kent and Rupp.. 

Observations on the Firing of a Downdraft Kiln with a Stoker Situated Outside 


Symposium on “Variation in Size of Fire Brick’’: 
(A) Variation in Size and Shape as It Affects the Use of Fire Brick—Allan 
(B) Variability—A General Law of Nature—Westman. 
(C) Causes of Variation in Size and Shape of Fireclay Brick: 
(1) Variation in Shrinkage of Clays—Van Schoick. . 
(2) Variation in Size of Fireclay Brick Due to Firing— —Bole... 
(3) Influence of Moisture Variations on the Size and Shape of Fire Brick— 
Hewitt. . 
(4) Variation in Process of Manufacture—Bales ; 
(5) Variation in Size Due to Variation in Molding Pressure —Birch 
(6) Effect of Kiln Atmosphere on Size of Refractories—Phelps 
(D) Control of Variation in Size and Shape of Fire Brick—Dively 
(E) Measurement of Brick and Determination of Warpage—Phelps 


Ceramic Abstracts 


The Bulletin 


Papers and Discussions 
A Suggested Factory Performance Index—McAfee.. .. 
A Tile Designed to Effect a Scientifically Built Wall—Keichline 
A New Type of Ceramic Structural Material—Budge 


Activities of the Society 
Tableware Progress Report............... 
Report of Trustees’ Executive Committee Mee ting 
New Members Received in July 
Roster Changes in July......... 
Necrology : 
Edward G. Acheson...... 


Summer Meeting of the Glass Division.................. 
Constitution of the National Brick Manufacturers Research ‘Foundation 
By-Laws of the National Brick Manufacturers Research Foundation 


Notes and News 

International Patent Exposition 

American Refractories Institute Fall Meeting 
Calendar of Meetings 


603 
608 
617 


624 
631 


634 
640 


643 
658 
669 


675 
680 


682 
685 


687 
688 
691 
692 
693 
697 


613 


5 
| 
| 
| Power Consumption in Clay Plant Operation—Everhart. . i 
277 
Productive Scholarship eee 279 
282 
287 
293 
295 
302 
305 
305 
306 
308 
308 
308 
310 
312 
312 
312 
15 


6 JOURNAL OF THE 


THE TELEPHONE HAS 


LIVING 


IDEALS 


THE Bell System is chiefly people. 
There is four billion dollars’ worth of 
telephone buildings and equipment but 
what makes these dead things live is 
the organization, the skill and the 
ideals of the people who operate this 
vast plant. 

The System’s ideals of service are 
reflected through the employees in 24 
regional operating companies. Each 
company is adapted to the needs of its 
particular area. Each takes advantage 
of the improvements developed by the 
5000 members of the Bell Laboratories 
staff. Each avails itself of the produc- 
tion economies of Western Electric, 


which manufactures equipment of the 


highest quality for the whole System. 
Each makes use of the general and 


technical staff work done by American 
‘Telephone and Telegraph. 

The spirit of the people comprising 
this organization is also shown in the 
attitude of the System toward its busi- 
ness. Its policy is to pay a reasonable 
dividend to stockholders; to use all 
other earnings to improve and widen 
the service. There are more than 
600,000 American Telephone and 
Telegraph Company stockholders .. . 
and no one person owns so much as 
one per cent of the stock. 

The ideals of the Bell System are 
working in your interest every time 
you use the telephone. Through them, 
you get better and better service and 
constantly growing value for your 
money. 


* AMERICAN TELEPHONE AND TELEGRAPH COMPANY * 


(When writing to advertisers, please mention the JOURNAL) 


| —~ | 
| 
ry. 


THE EFFECT OF FIRING TEMPERATURE ON THE DIELECTRIC 
STRENGTH OF PORCELAIN’ 


By A. J. Monack anp L. R. SHARDLOW 


ABSTRACT 


An electrical porcelain body (H and G Al English china clay, 30%; Tennessee ball 
clay No. 7, 20%; Buckingham feldspar, 30%; Ottawa flint, 20%) was fired to various 
cone temperatures and the puncture voltages were determined. The mean values in 
kilovolts per quarter-inch thickness were cone 7, 37; cone 8, 51; cone 9, 60; cone 10, 
63; cone 11, 61; cone 12, 64. The probable error of the mean in each case is approxi- 
mately +1 kilovolt per quarter inch. The differences of the means between cones 9 and 
12 were shown statistically to be without significance. Other conditions remaining 
identical, it was shown that the most uniform body resulted when fired to cone 9. 


I. Introduction 


Little information is to be found concerning the relation between firing 
temperature and the dielectric strength of porcelain. Data found in the 
literature are, in most cases, of doubtful accuracy because of the small 
number of specimens which were tested. This paper presents data from 
tests in which the number of specimens used was sufficiently large to give 
mean values with small probable errors. 


II. Experimental Details 


An electrical porcelain body of the following composition was used in 
this study: 


H and G Al English china clay 30 
Tennessee ball clay No. 7 20 
Buckingham feldspar 30 
Ottawa flint 20 


The body was prepared in the usual manner by blunging, filter-pressing, 
and wedging. The test specimens were formed by hand-pressing in a small 
brass mold. The dimensions were such that after firing, the test piece was a 
paralallopiped approximately 2 inches by 2 inches by '/, inch. Before 
firing, the large faces of the dried specimens were carefully rubbed over fine 
sand-paper in order to obtain two smooth surfaces to which the electrodes 


1 The data presented in this paper were obtained in an investigation financed by the 
Utilities Research Commission, Inc., Chicago, Illinois. The experiments were conducted 
as part of the work of the Engineering Experiment Station and will be presented 
in a Bulletin of the Engineering Experiment Station, University of Illinois, Urbana, 
Illinois. The®authors wish to acknowledge the aid of J. O. Krachenbuehl, Electrical 
Engineering Department and of D. H. Wamsley, Ceramic Engineering Department. 

Presented at the Annual Meeting, AMERICAN CERAMIC Society, Cleveland, Ohio, 
February, 1931 (White Wares Division). Received July 9, 1931. 
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could be fastened. After this operation the specimens were fired in a small 
kiln, one series at a time, with absolutely uniform firing conditions. Figure 
1 shows the firing schedule used and this was followed exactly in each case. 


TABLE I 
EXPERIMENT DATA ON DIELECTRIC STRENGTH 


= 
= s = 

7-1 33.5 0.215 39.0 81 42.0 0.227 46.5 91 50.0 0.201 62.0 
7-2 2.5 .219 30.0 82 43.0 ..220 49.0 92 52.0 .193 67.5 
7-3 38.0 .214 44.5 83 46.5 .226 51.5 93 51.5 .201 64.0 
74 29.0 .184 39.5 8.4 38.0 .229 41.5 94 45.0 .198 57.0 
76 27.5 .237 28.0 85 41.0 .210 49.0 95 46.5 .199 58.5 
7-8 37.5 .211 44.5 86 2.0 .224 58.0 96 52.0 .196 66.5 
7-9 28.0 .179 39.0 87 42.5 .221 48.0 97 51.0 .198 64.5 
7-10 34.5 .188 46.0 88 45.0 .245 46.0 98 52.0 .211 61.5 
7-11 30.5 .231 33.0 89 50.5 .243 52.0 99 54.5 .204 67.0 
7-12 26.5 .186 35.5 810 49.5 .210 59.0 910 48.0 .186 64.5 
7-13 29.0 .230 31.5 8-11 38.5 .222 43.5 911 44.5 .201 55.5 
7-14 32.0 .217 37.0 812 40.0 .230 43.5 9-12 47.0 .224 52.5 
7-15 29.5 .226 32.5 813 48.0 .233 51.5 913 56.0 .218 64.0 
7-16 32.0 .245 32.5 814 48.0 .288 50.5 914 41.0 .176 58.5 
7-17 32.5 .198 42.0 815 51.5 .2388 54.0 915 46.5 .217 53.5 
7-18 32.0 .194 41.0 816 52.5 .222 59.0 916 52.0 .205 63.5 
7-19 28.0 .242 29.0 817 49.5 .214 58.0 917 51.5 .220 58.5 
7-20 30.0 .199 38.0 818 47.0 .218 54.0 918 47.5 .198 60.0 
8-19 42.0 .218 48.0 9-19 55.5 .241 57.5 
8-20 48.5 .220 55.0 920 46.0 .210 55.0 
10-1 50.0 .198 63.0 11-1 55.5 .217 64.0 12-1 48.0 .211 57.0 
10-2 58.5 .216 62.0 11-2 49.0 .201 61.0 122 49.0 .214 57.0 
10-3 52.0 .202 64.5 11-3 49.0 .239 51.5 123 60.5 .217 69.5 
104 49.0 .213 57.5 114. 53.0 .219 60.5 124 50.0 .200 62.5 
10-5 62.0 .226 68.5 11-5 58.0 .224 65.0 12-5 44.0 .184 60.0 
10-6 58.0 .184 79.0 11-6 45.0 .224 50.5 126 52.0 .212 61.5 
10-8 55.0 .214 64.0 11-7 58.5 .206 71.0 12-7 47.0 .208 56.5 
10-9 53.0 .232 57.0 11-8 55.0 .198 69.5 128 61.0 .209 73.0 
10-10 54.5 .258 53.0 11-9 51.0 .221 58.0 12-9 57.5 .195 73.5 
10-11 54.0 .211 64.0 11-10 46.5 .206 56.5 12-10 52.0 .214 60.5 
10-12 50.0 .206 60.5 11-11 55.0 .225 61.0 12-11 51.5 .213 60.5 
10-13 56.0 .220 63.0 11-12 60.0 .226 66.5 12-12 51.0 .206 62.0 
10-14 57.0 .207 69.0 11-13 48.5 .219 55.5 12-13 42.5 .208 51.0 
10-15 43.0 .184 58.5 11-14 46.5 .222 52.5 12-14 52.0 .216 60.0 
10-16 51.0 .203 63.0 11-15 60.0 .217 69.0 12-15 53.0 .224 59.0 
10-17 55.0 .220 62.5 11-16 45.5~ .219 52.0 12-16 55.0 .186 74.0 
10-18 53.0 .231 57.5 11-17 49.0 .211 58.0 12-17 59.0 .202 73.0 
10-19 54.0 .215 63.0 11-18 51.5 .214 60.0 12-18 60.5 .227 66.5 
10-20 55.5 .215 64.5 11-19 59.0 .222 66.5 12-19 61.0 .220 69.5 
11-20 54.5 .209 65.0 12-20 58.0 .193 75.0 


_ * Mean of 5 measurements near the puncture. 


Cones were placed on the four sides of the pile of specimens in the sagger 
and the samples were rejected if all of the sets of cones did not record the 
same firing temperature. 
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The fired specimens were carefully scrubbed with soap and water, 
washed in distilled water, and rinsed in alcohol. The electrodes were 
fastened in place as shown in Fig. 2 and the specimens were kept in 


- 
: (~ Camper Lead K<--~Specimen 
1000 }— 
sx }— — ‘ 
— 
E E -4 
— 
00 
= yn 
Twme Hours 


Fic. 1.—Firing schedule used for the Fic. 2.—Method of fastening the elec- 
specimens. trodes to the porcelain specimen. 


an oven for at least one hour in order to heat them uniformly to 35 
to 37°C. 


The puncture voltages were determined by placing the specimens in an 
oil bath which was maintained at a constant temperature of 36°C, and 


TABLE IT 
SUMMARY OF RESULTS OF EXPERIMENTAL DATA 
Number 
of Cc 

Series Samples = e p.e P. E. (%) P.E. % 

7 18 37 5.5 3.7 0.92 15 2.5 
s 20 51 5.3 3.6 0.84 11 1.6 
9 20 60 4.4 3.0 0.69 7 1.2 
10 19 63 5.5 3.7 0.89 9 1.4 
11 20 61 6.2 4.2 0.98 10 1.6 
12 20 64 6.8 4.6 1.1 11 1.7 


= arithmetic mean 
= standard deviation 
= probable error of a single observation = 0.67450 


p.e. 
P.E. = probable error of the arithmetic mean 
C = coefficient of variability = i x 100 


%P.E.= * 100 


(For definitions of the statistical terms used above see Handbook of Mathematical 
Statistics, H. L. Rietz, Editor-in-Chief, Houghton Mifflin Company, New York, 1924.) 


applying the voltage at a constant rate. The voltage increase was regis- 
tered by a recording voltmeter which ceased to record at the moment of 
puncture. 

After the completion of the puncturing tests, five measurements of the 
thickness of each specimen near the puncture were made. These measure- 
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ments were averaged to obtain the mean thickness and all results were 
calculated to kilovolts per one-quarter inch of thickness. It may be as- 
sumed correctly that the relation be- 


* tween puncture voltage and thickness 
p Bs is linear for the smali range of thick- 
2 2 40 nesses covered in this work. 
Cone Temperature III. Discussion of Results 
Fic. 3.—The relation between punc- The experimental results are given 


ture voltage and the cone temperature 
to which the specimens were fired. 


in Table II and shown in Fig. 3. From 
the viewpoint of curve fitting, the por- 
tion of the curve through the last four points should show a gradual in- 
crease. A statistical analysis, however, shows that the differences are not 
significant and the curve was accordingly made horizontal. If the dif- 
ferences between the means of the series and the probable errors of the 
differences are calculated the following table results. 


Difference Probable Z = ratio between difference 
between error of of means and probable er- 
means difference ror of the difference 

Series 10 and 11 2 KV. 1.35 1.48 

Series 11 and 12 3 1.49 2.01 

Series 10 and 12 l 1.42 0.71 

Series 9 and 10 3 1.14 2.60 

Series 9 and 12 4 1.30 3.10 

Series 8 and 9 9 1.06 8.50 


It can be shown? that the odds against the occurrence of a ratio greater than 
Z are as follows: 


Z Odds 
1.48 2 to 1 
2.01 4.5tol 
0.71 1 to 1 
2.60 11 to 1 
3.10 23 to 1 
8.50 200,000,000 to 1 


Only in the last case are the odds great enough to assume that the difference 
is significant. The odds for the difference between the means of the cone 7 
and the cone § series are approximately 1,000,000,000 to 1 and there is no 
question concerning the significance of the difference. 

Since the above calculations failed to show that the differences between 
the means for the series fired to cones 9, 10, 11, and 12 were significant, that 
portion of the curve (Fig. 3) between cones 9 and 12 was drawn as a hori- 
zontal line. The use of a much larger number of samples (probably 50 in 
number) with the consequent reduction in the probable errors of the means 
may show a slight upward trend in the range covered. 

The values of the standard deviation (c), the coefficient of variability 


2 Lovett and Holtzclaw, Statistics. Prentice-Hall, N. Y., 1929, pp. 279-80. 
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(C), and the probable error of the mean (P.E.) give quantitative measure- 
ments of the uniformities of the bodies tested since all conditions of prepa- 
ration and firing and testing remained the same throughout the work. 
Figures 4 and 5 indicate that the most uniform body was obtained at cone 
9, with the non-uniformities increasing on both sides of this point. Higher 
firing temperatures than cone 9 do not noticeably increase the dielectric 
strength (see Fig. 3) but the variations in the puncture voltage show a 
progressive increase between cones 9 and 12. The range in which 99.7% 
of all the values will fall (3c) is 1.54 times as large at cone 12 as it is at 
cone 9. The range in which 95% of all arithmetic means will fall (0.4630) 
is 1.54 times as great at cone 12 as it is at cone 9. 

From the viewpoint of dielectric strength the proper firing temperature 
for the porcelain used should be be- 


x tween cones 9 and 10; from the 
5 aS viewpoint of mechanical properties 
= 
> Ss 
5 9s 5 


a 
N 


9 10 
Cone Temperature 


8 9 2 


Cone Temperature 


Fic. 4.—The relation between the 
standard deviation (c), the coefficient 
of variability (C), and the cone firing 


Fic. 5—The relation between the 
percentage probable error of the mean 
(% P.E.) and the cone firing tempera- 


temperatures. ture, 


(modulus of elasticity, tensile strength, modulus of rupture, etc.), a higher 
firing temperature may be indicated. In such a case the best firing tem- 
perature would be a suitable compromise between the important properties. 


IV. Summary 

(1) The puncture voltage was found to increase rapidly in the firing 
temperature range between cones 7 and 9; between cones 9 and 12 the 
puncture voltage was constant. 

(2) The standard deviation, the coefficient of variability, and the prob- 
able error of the mean showed minimum values at cone 9 and indicated 
that the most uniform body was obtained at this firing temperature. 

(3) The variations in any property with respect to firing temperatures 
and the determination of the temperature at which the most uniform 
body (as shown by the probable error of the mean) results offer a means of 
showing the temperature to which electrical porcelain (or other ceramic 
materials) should be fired. 

DEPARTMENT OF CERAMIC ENGINEERING 


UNIVERSITY OF ILLINOIS 
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THE MODULUS OF ELASTICITY AS AN INDICATION OF THE 
UNIFORMITY OF ELECTRICAL PORCELAIN! 


By A. J. Monack 


ABSTRACT 


An electrical porcelain body of the composition 30% H and G Al china clay, 20% 
Dorset English ball clay, 20% Ottawa flint, and 30% Buckingham feldspar, fired to cone 
11, showed a modulus of elasticity of 9.54 +0.02 xX 10° lb. per sq. in. (mean of 164 
measurements). A similar body with Kentucky special ball clay substituted for Dorset 
ball clay gave a value of 10.01 +0.02 X 10° Ib. per sq. in. (mean of 69 measurements). 
The accuracy of the measurements was +1.5%. The use of the modulus as a measure on 
the uniformity of electrical porcelain gave excellent results. The variations were ex- 
pressed in terms of statistical constants such as the standard deviation and the coeffi- 
cient of variability. 


I. Introduction 


In connection with some research work on electrical porcelain it was 
found necessary to make a large number of measurements of the modulus of 
elasticity. An examination of the literature showed some scattered in- 
formation which has been collected in the International Critical Tables.” 
This summary is rather unsatisfactory since the number of samples is 
indicated in only one case; the probable error of the mean is not men- 
tioned; no measure of the dispersion is shown; and the firing conditions 
are not mentioned. A modulus of 8300 kg. per sq. mm. is given as the 
mean of 72 samples of Berlin hard porcelain. This is roughly 12 x 10° 
Ib. per sq. in. A value of 10,600 kg. per sq. mm. (approximately 15 x 10° 
Ib. per sq. in.) is given for G. E. porcelain. The number of samples is not 
stated. 

The data and histograms given in this paper are likely to prove of in- 
terest and value since the literature on the subject is not voluminous. 


II. Theory 


If a material is stressed in one direction only, the unit-stress at any point 
is proportional to the unit-strain, provided that the unit-stress is equal to 


1 The data presented in this paper were obtained in an investigation financed by the 
Utilities Research Commission, Inc., Chitago, Illinois. The experiments were con- 
ducted as part of the work of the Engirzering Experiment Station of which M. S. 
Ketchum is the Director. This research was carried out in the Department of Ceramic 
Engineering of which C. W. Parmelee is the Head. The complete results of the in- 
vestigation will be presented in a Bulletin of the Engineering Experiment Station, Uni- 
versity of Illinois, Urbana, Illinois. 

Received July 9, 1931. 

? Frank H. Riddle, International Critical Tables, Vol. 2, p.69. McGraw-Hill Book 
Company, New York (1927). 
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or less than the proportional limit of the material. Expressed mathe- 
matically, the result is: 


(1) 


Where E = modulus of elasticity 
$s = unit-stress 
é = unit-deformation 


For a cantilever beam the modulus is expressed by the equation® 


Where P = concentrated load on the free end 
l = length of span 
I = moment of inertia 
A = deflection 


This equation may be transformed into the form 


_ 6.79PP 


Where d is the diameter of the beam if the cross-section is circular. 
If a constant load, P, of two pounds is used, the final form of the equation 
becomes 
Ad* 


E = (4) 


It is not difficult to perceive that equation (3) is of the form 
which is equivalent to equation (1). 


III. Experimental Procedure 


Two body compositions, which were identical 
with the exception that Dorset English ball clay 
was used in one body and Kentucky special ball 
clay was used in the other, were employed in this 
work. The proportions, as shown below, represent a typical electrical 
porcelain body. 


(1) Preparation and 
Firing of Test 
Specimens 


Body A % Body B % 
H and G Al china clay 30 H and G Al china clay 30 
Dorset ball clay 20 Kentucky special ball clay 20 
Ottawa flint 20 Ottawa flint 20 
Buckingham feldspar 30 Buckingham feldspar 30 


3 Fred B. Seely, Resistance of Materials. New York, John Wiley and Sons, Inc., 
pp. 168-69 (1925). 


__ Pp 
E= 
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In preparing the test specimens, rods about 12 inches long were formed by 
extrusion through a die of '/:-inch diameter. To avoid warpage during 
drying the rods were run from the die directly into plaster of Paris molds 
(Fig. 1A), flattened at one end (Fig. 1B), a hole was made through the 

flattened portion, and the rods were allowed to 

4. fo dry in these molds. This procedure very effec- 

tively prevented any bending or warping and 
| | H | i unusually straight specimens were obtained. 

The method which was employed for firing the 

rods is shown in Fig. 2. Small pins of triangular 


A Ea cross-section were placed 

in here through the holes in the 
| { flattened parts of the rods 
which were suspended through 
a perforated disk supported 


} 


B on a deep sagger. A small 
‘ sagger was inverted over the 
disk. This process of firing 

Fic. 1—(A) Plaster inside produced very straight rods. 
mold in which the speci- - All of the specimens used in 
mens were dried to pre- Fic. 2.—Method _ this work were fired to cone 11. 
vent bending. (B)Shape_ of placing rods in : 
of the rod after drying. the kiln. After firing, the flattened 


portion of each specimen was 
removed by means of a cutting wheel leaving rods of circular cross-section, 
about 0.4 inch in diameter and about 11 inches in length. 


The apparatus employed is shown in Fig. 3. 
The dial gage was graduated in ten- 
thousandths of an inch and this gave deflec- 
tion readings of sufficient accuracy. The load on the free end of the bar 
was 2 pounds. In every case, the load 
was applied as near as possible to the 
contact between the rod and the spindle 
of the dial gage. 

The value of A which was used for 
calculating the modulus of elasticity 
was generally the mean of five mea- 
surements. In case the agreement was 
good, only three readings were taken. 


(2) Method of Measuring 
Modulus of Elasticity 


IV. Discussion of Results Fig. 3.—Apparatus used for measur- 


ing the modulus of elasticity. 
Series A, B, C, and D represent the 
results of four firings of Body A. Series E and F are two firings of Body B. 
Table I gives the values of the moduli of elasticity for the six series men- 
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tioned above. Series G and H are two commercial bodies used by a manu- 
facturer of high-tension insulators. The details regarding body composi- 
tions as well as the method of preparing the specimens are unknown for 


TABLE I 


MEASUREMENTS OF THE MODULUS OF ELASTICITY OF ELECTRICAL PORCELAIN 
(Multiply each measurement by the unit in order to obtain the modulus) 
(unit = Ib. per sq. in. X 10) 

Series A Series B Series E Series F Series C Series D Series G Series H 


9.69 9.48 9.77 9.32 10.59 10.29 9.63 9.24 9.43 10.83 10.04 8.29 9.08 
8.2810.10 9.70 9.77 10.23 10.15 9.91 8.82 9.50 10.54 8.20 9.52 9.08 
9.70 9.32 9.30 9.77 10.17 10.14 9.50 9.56 9.63 8.51 9.85 9.45 9.51 
10.2910.02 9.50 9.80 10.08 10.37 9.70 9.77 9.56 8.32 9.52 9.19 9.24 
9.72 9.64 9.77 9.62 10.47 10.29 9.05 9.70 9.24 9.58 8.48 7.90 
9.1410.04 9.37 10.08 10.21 9.17 9.91 9.43 10.03 11.55 9.68 8.20 
9.70 9.87 9.92 10.16 10.13 9.37 9.50 9.63 10.14 7.83 9.34 
8.91 9.84 9.18 9.79 10.29 9.77 10.04 8.30 
9.6710.29 9.56 9.63 9.84 9.77 9.50 9.77 8.51 9.34 9.08 
9.7210.38 9.70 9.64 10.26 10.22 9.50 9.63 9.04 7.74 
9.0310.11 9.37 9.43 10.35 10.37 9.91 9.98 9.43 9.34 9.34 8.87 9.43 
9.58 9.94 9.98 9.88 10.13 9.50 9.43 9.98 9.25 10.80 9.13 9.00 
9.99 9.93 10.45 9.63 9.11 9.70 9.25 9.40 9.85 10.21 

9.56 9.26 9.11 9.46 9.93 10.29 9.77 9.45 10.13 9.50 10.53 9.20 9.68 
9.6010.35 9.43 9.58 10.29 10.45 9.50 9.44 9.97 9.34 
10.08 9.68 9.50 9.96 10.538 9.63 9.07 9.09 
9.11 8.15 10.13 9.24 9.18 10.21 8.69 9.84 9.50 8.75 
8.94 9.32 10.29 9.64 9.41 9.50 9.50 9.43 10.03 7.97 8.11 9.19 
10.09 8.58 9.98 10.15 9.50 9.84 10.89 9.45 7.74 
9.73 7.79 9.70 9.92 9.89 9.56 9.24 9.77 8.91 9.51 
9.78 8.92 9.70 10.08 9.62 9.56 9.63 10.29 9.05 9.40 8.97 8.85 
9.34 8.24 9.43 10.39 9.50 9.50 9.50 10.83 10.31 8.74 8.65 
9.47 8.29 9.77 9.84 9.93 9.43 11.30 9.85 9.12 
10.05 8.65 9.50 9.83 10.24 10.05 9.51 8.78 
9.93 8.62 9.64 10.13 9.58 9.40 

9.24 9.86 10.29 9.77 10.72 10.02 
9.42 9.60 9.11 10.29 9.44 10.04 
9.74 9.35 9.84 9.99 9.98 10.31 9.35 
10.13 8.87 9.70 9.58 9.91 10.63 
9.98 9.00 9.84 9.82 10.39 
9.31 9.22 9.86 10.21 
9.70 9.22 9.84 9.70 
9.78 9.13 9.56 
9.72 8.94 10.21 
9.61 8.34 9.56 
9.39 8.81 9.91 
10.46 9.31 


9.93 9.46 


these series. The specimens were fired to cone 11 in a kiln containing 
porcelain insulators. 

Table II shows the data grouped in the proper manner for plotting the 
histograms shown in Figs. 4 to 8. Table V summarizes the data obtained. 
Series ABCD is a composite of series A, B, C, and D. Series BC combines 
the data of series B and C, while series EF combines the data of series 
E and F. 
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In any series there is considerable dispersion although nearly all of the 
laboratory samples show less than do the commercial specimens. The 
probable error of a single observation (.e.) is a measure of the dispersion 
in each series but the coefficient of variability (C) is a better constant to 
use since it takes into account variations in the arithmetic mean. Series A 


| | 
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Fic. 4.—Dispersion of modulus of elas- 
ticity of cone 11 electrical porcelain contain- 
ing Dorset English ball clay. (A) Series A. 
(B) SeriesB. (C) Series C. (D) Series D. 
(E) Series ABCD (composite of the first~ 
four series). 


shows a rather high value for C 
when compared with some of the 
other series. The plant speci- 
mens, series G and series H, show 
relatively large dispersions, the 
values of C are 9.03 and 6.33%, 
respectively. The values of C for 
series B, E, F, C, and D are of 
the same order of magnitude and 
may be considered as good agree- 
ment. Series BC and series EF 
show good agreement, which 
allows them to be compared with 
each other. 

In spite of the care used in 
the fabrication of the test speci- 
mens, the values of the modu- 
lus of elasticity still showed 
fairly large dispersions because 
of failure to reproduce exactly 
all of the conditions which con- 
trol the preparation of the speci- 
mens. 

The mean values of the moduli 
for series A, B, C, and D are 
9.45 +0.04, 9.64 +0.04, 9.51 
+0.03, and 9.75 +0.04 (X 10° Ib. 
per sq. in.), respectively. The 
question arises as to whether or 
not these differences are signifi- 
cant. A statistical answer is 
possible and it involves the fol- 
lowing method of reasoning. 


A term Z may be defined as the ratio between the difference of any two 
mean values and the probable error of the difference. Expressed as an 


equation the result is 


MODULUS OF ELASTICITY AN INDICATION OF UNIFORMITY 613 


TABLE ITI 


MEASUREMENTS OF THE MopvuLUS OF ELASTICITY OF ELECTRICAL PORCELAIN (GROUPED 
DatTA) 


Number of measurements in each class interval = f 
Series Series Series Series Series Series Series Series Series Series Series 
A B © D F E 


E ABCD* BC* EF* G H 
10-¢* (Fig. (Fig. (Fig. (Fig. (Fig. (Fig. (Fig. (Fig. (Fig. (Fig. (Fig. 
4A 4B 4C) 4D 5B) 5A) 4E 6A 6B) 7A) 8A 

7.70 1 1 2 
7.90 0 0 2 1 
8.10 1 1 0.5 1.5 
8.30 4 4 2.5 1.5 
8.50 1 1 2 1 
8.70 2 2 2 3 
8.90 6.5 1 7.5 1 0 4.5 
48. 11.5 7 3 9 
9.30 10 4 4 1 18 8 1 7.5 4.5 
9.50 7 Sm .7 1 4 39 25 5 8.5 7 
9.70 16 GR Pee 2 8.5 41 17 10.5 0 2 
9.90 6 Os pry 8 11.5 17 10 19.5 4 1 
10.10 8 1 3 9 1 12 i = 7 0 
10.30 4 2 8 2 18 1 1 
10.50 1 5 i 5 2 

10.70 2.5 

10.90 3.5 

11.10 0 

11.30 2 

11.50 1 

Totals 72 31 40 21 438 26 164 71 69 51 39 


E = modulus of elasticity in lb. per sq. inch. 

f = frequency, or the number of samples which fall within each class interval. The 
decimals result from the fact that a measurement falling on a class boundary is consid- 
ered as being partly in each of the two classes. Thus, for a measurement of 9.40 we 
would add 0.5 to the 9.30 class and 0.5 to the 9.50 class. 

The series marked by an asterisk above are formed by combining two or more other 
series. Thus, Series ABCD is a composite of Series A, B, C, and D. Series BC isa 
composite of Series Band C. Series EF is a composite of Series E and F. 


From the properties of the probability curve the following data‘ can be 
calculated. 


N 


m Odds against the occurrence of 
rp a ratio greater than Z 
ltol 
4.6tol 
21 to 1 
142 to 1 
1300 to 1 
20,009 to 1 
1,000,000,000 to 1 


Applying the above method to the data given in this paper gives the fol- 
lowing results: 


4 (a) Lovett and Holtzclaw, Statistics. Prentice-Hall, N. Y., pp. 279-80 (1929). 

(b) Handbook of Mathematical Statistics. H. L. Rietz, Editor-in-Chief, Houghton 
Mifflin, N. Y., p. 100 (1924). 

(c) Yule, An Introduction to the Theory of Statistics. Griffin, London, p. 311 (1927). 
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Series Z Odds 
Band A 3.32 32 to 1 
B and C 2.89 17 to 1 
B and D 1.98 4.6 tol 
A and D 4.92 1000 to 1 
AandC 1.16 1.3 tol 
C and D 4.78 800 to 1 
E and F 10.8 Over 1,000,000,000 to 1 
| The differences between series A and D, 
A between C and D, and between E and F 
j can be considered to be significant in view 
940 380 102008 of the above calculations. Series D consisted 
Kka40r4 of only 21 samples; the histogram (Fig. 4D) 


shows a very poor distribution. The number 

of samples was entirely too small to give a 

. correct estimation of the mean. It seems 

i tt | reasonable then to disregard the significant 

940 980 1020 1060*0° differences between the mean of this series 
Modulus of Elasticity and the means of series C and A. 

Fro. 5.—Diesersiba a The same reasoning may be applied to the 
modulus of elasticity of cone difference between the means of series E and 
11 electrical porcelain con- series F, since series E consisted of only 26 
taining Kentucky special samples. Again in this case the histogram 


(American) ball clay. (A) (Fig. 5A) does not show a very normal dis- 
Series E. (B) Series F. 


tribution. 
Series F and series C were fired together. When these means were 
compared a value of approximately 17 was “fi 
found for Z and the odds are almost © to 
1 that the difference is significant. It would A IK 
seem that the Kentucky special ball clay E@ 
resulted in a higher modulus but a larger | 
number of samples should be used to verify SI | ; 
this result. 880 920 960 10.00 1040x108 
The large dispersions of series G and H oa 
show that the conditions of preparation and B 
firing of the specimens were not as uni- 
form as in the case of the laboratory samples. fl 
940 980 1020 160x108 
V. Summary Modulus of Elasticity 
(1) Most measurements of the modulus of Fic. 6.—Comparison be- 


elasticity of ceramic materials are based upon tween English (Dorset) and 
an insufficient number of samples. The values American (Kentucky special) 
of 9.54 +0.02 X 10° Ib. per sq. in. (Body ball clays in cone 11 electrical 
A, 164 measurements) and 10.01 +0.02 X porcelain. (A) composite of 
10° Ib. per sq. in. (Body B, 69 measurements) Series B and C. (B) Com- 
are satisfactory in this respect. posite of series E and F. 
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(2) The results given in this paper are subject to a maximum error of 
1.5% because of limitations in the accuracy of the measurements used in 
the calculation of the moduli. 

(3) The utility of so-called “critical constants’’ for ceramic materials 
is extremely limited un- 


less accompanied by A | 
careful descriptions of STI d Leen 
the composition, prepara- | ==. 


tion, firing conditions 800 840 880 920 269 1000 1040 1080 20 160x108 


etc. In addition, it is 
almost necessary to in- | 
clude some measure of | 
the dispersion about the 780 860 940 1020 100 1180x10° 
arithmetic mean. Modulus of Elasticity 


(4) The use of Ken- 
tucky special ball clay 
instead of Dorset English 
ball clay in the porcelain 
used in this paper re- 
sulted in a higher value of the mean modulus of elasticity. The number 
of samples used was not large enough to permit the statement of a formal 
conclusion regarding the substitution of ball clays but the present data 
indicate rather definitely that the above result represents the true 
condition. 


Fic. 7.—Dispersion of modulus of elasticity of cone 
11 commercial electrical porcelain. Series G (compo- 
sition unknown). (A) Plotted with class interval of 
0.2. (B) Plotted with class interval of 0.4. 


TABLE III 


SUMMARY OF STATISTICAL ANALYSIS OF DATA ON MopuLus OF ELASTICITY OF ELECTRI- 
CAL PORCELAIN FIRED TO CONE 11 


(unit = Ib. per sq. inch X 10°) 


Series N X p.e. P.E. C (%) 
A 72 9.45 0.369 0.044 5.79 
B 31 9.64 0.199 0.036 3.07 
E 26 9.76 0.134 0.026 2.04 
F 43 10.16 0.170 0.026 2.48 
Cc 40 9.51 0.171 0.027 2.66 
D 21 9.75 0.187 0.041 2.84 
ABCD 164 9.54 0.303 0.024 4.72 
BC 71 9.57 0.188 0.022 2.81 
EF 69 10.01 0.206 0.025 3.04 
G 51 9.67 0.589 0.083 9.03 
H 39 9.04 0.386 0.062 6.33 
N = number of samples in the series 
X = arithmetic mean 
p.e. = probable error of a single observation 
P.E. = probable error of the arithmetic mean 
C = coefficient of variability = =... = X 100 
u.6745X 


(For definitions of the statistical terms used, see A. E. R. Westman, Jour. Amer. 
Ceram. Soc., 10, 133-47 (1927); Robert F. Ferguson, ibid., 13, 354-62 (1930); Hand- 
book of Mathematical Statistics, H. L. Rietz, Editor-in-Chief, Houghton Mifflin Com- 
pany, 1924.) 
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(5) The use of the modulus of elasticity as a measure of the uniformity 
of electrical porcelain gives excellent results. The variations or dispersions 


260 800 840 880 9220 360 1000 


800 880 960 
Modulus of Elasticity 
Fic. 8.—Dispersion of modulus of elas- 
ticity of cone 11 commercial body, Series 
H (composition unknown). (A) Plotted 
with class interval of 0.2. (B) Plotted 
with class interval of 0.4. 


1040x108 


may be expressed in quantitative 
manner by means of the standard 
deviation and the coefficient of varia- 
bility. 

(6) The use of the modulus of 
elasticity as a measure of uniformity 
is satisfactory but for practical ap- 
plications it should be coupled with 
some measurement such as the ten- 
sile or transverse strength. The 
modulus of elasticity gives a mea- 
sure of the uniformity of a speci- 
men considered as a whole; tensile 
strength gives an indication which 


depends upon the point of greatest weakness in a specimen. 
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MECHANICAL AND THERMAL SHOCK TESTS ON 
CERAMIC INSULATING MATERIALS' 


By H. M. Kraner anv R. A. SNYDER 


ABSTRACT 


Simple tests, as developed for daily production of electrical porcelain are given. 
Laboratory tests are described and results for a number of ceramic insulating materials 
are given. From these it is shown that mechanical strength and resistance to thermal 
shock are valuable indications of the mechanical properties of bodies and glazes. Re- 
sults obtained in testing foreign- and American-made porcelains are compared. 


I. Introduction 


Mechanical strength and uniformity are perhaps the most important 
considerations in high-voltage insulator manufacture, and the trend of 
modern design is demanding porcelain capable of withstanding increasingly 
severe service. 

To obtain and maintain such improvement, a continuous check of porce- 
lain quality is essential. Daily tests are necessary, and it was with this in 
view that all porcelain tests were reviewed and simple tests were sought. 
The following points were considered in connection with present available 
tests and technique in developing desirable plant laboratory tests for 
routine testing. 


II. Outline of Porcelain Tests 


.,. Standard methods? have been devised for determining 
Strength tensile strength of porcelain but considerable difficulty is 
encountered in preparing uniformly straight test speci- 
mens and in doing this economically. Testing is slow and tedious if 
uniform accurate results are to be obtained. Unit tensile stress of 
ceramic materials varies with the area of cross-section of the speci- 
men,* a condition which would cause difficulty if it were found neces- 
sary to employ test pieces of varying dimension. In general, therefore, 
tensile testing would not be a satisfactory routine test to evaluate the 
daily product. 
, Considerable data are available on compressive 
(2) Compressive 
strength measurement. As in the case of tensile 
Strengm stress, the size of specimen is quite important, and 
accuracy of values is largely dependent upon preparation of test specimens 
and skill of the operator in testing. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Cleveland, Ohio, 
February, 1931 (White Wares Division). 

2 Standards Report, Jour. Amer. Ceram. Soc., 11 [6], 468-71 (1928). 

3 L. Navias, ‘“‘Methods of Testing and the Physical Properties of Wet-Process Elec- 
trical Porcelain,’ Jour. Amer. Ceram. Soc., 9, 501-10 (1926). 


617 


618 KRANER AND SNYDER 


No entirely satisfactory method of measuring impact 
strength of ceramic materials has been developed. Tests 
which utilize the falling hammer principle‘ yield values 
which are comparative for a particular test specimen but do not give values 
in absolute units. Data obtained on a machine of the Charpy pendulum 
type are largely empirical, being dependent upon various factors such as 
speed of hammer, diameter and length of specimen, specific gravity, etc. 
In general this test has not been found comparative. 

Modulus of rupture or cross-breaking strength is ap- 
(4) Modulus P 

parently the logical physical property to choose in con- 

tinuous testing for the following reasons: 


(3) Impact 
Strength 


(1) Uniform specimens are very easily produced. 

(2) Testing procedure is simple and rapid. 

(3) The results are practically independent of area of cross-section of 
specimen. 


Ill. Mechanical Tests 


In selecting a standard test specimen, the modulus of rupture values 
obtained from round and square bars, machine-made, and hand-molded 
square bars were compared. Machine-made round bars were considerably 
more uniform and gave the higher values. These were formed by extrud- 
ing plastic clay through the die of an extrusion machine consisting of a 
cylinder and electrically driven plunger. The following table gives values 
obtained in testing these various types of specimens: 


TABLE I 
Mopvu.us OF RUPTURE 


Hand-molded Machine-made Machine-made 
(3/s-in. square) (3/s-in. square) (3/s-in, round) 
6670 10500 13380 
5690 7640 12260 
10540 10440 12770 
10390 10710 12500 
8480 10970 13400 
5950 11040 13140 
8890 9910 12230 
9640 12690 13400 
9340 11350 12340 
8710 8050 13480 
6840 10190 
7000 11290 
Av. modulus 
(Ib./sq. in.) 8180 10400 12890 
Av. deviation 
from mean (%) 17.8 10.1 3.65 


These values show the deficiency of square test specimens with regard to 
uniformity and the probable error which may be expected. The tendency 


* Standards Report, loc. cit., pp. 473-74 (1928). 
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of square bars to warp during firing, which gives rise to poor stress distribu- 
tion in testing is probably largely responsible for the low values obtained. 
The machine-made round bars were very uniform, with an average devi- 
ation from the mean of only 3.65%. A machine-made round test specimen 

was therefore adopted for standard 


daily routine tests, ‘8/4 inch in 
diameter and 6 inches in length, fired 
dimensions. 

A late model Olsen testing machine 
is used for modulus of rupture testing. 
The distance between supports is 5 
inches, the load being transmitted to 
the specimen at the middle by means 
of a flexible steel cable, thus assuring 
uniform stress distribution at the point 
of contact. The machine is provided Fic. 1.—Modulus of rupture show- 
with a ratchet device which permits ing effect of speed of loading on strength 
imposing a uniform initial load on the 
specimen. This load is maintained at 50 pounds. The rate of appli- 
cation of load may also be controlled. Figure 1 shows the effect of speed 
of loading on modulus of rupture values of a porcelain. A standard 
speed has been adopted so that approximately 15 seconds are required to 
increase the load from 50 to 300 pounds. Auxiliary attachments are 
provided for the machine which permit varying the span and testing square 
bars. Modulus of rupture may be calculated from the formula: 


MODULUS OF RUPTURE -LBS. PER SQ. IN, 
8 


20 «640 60 80 100 «120 
TIME ~ SECONDS. LOADING FROM 50-300185. 


8PL 
M = Di 
where M = modulus of rupture (Ib./sq. in.) 
P = load (Ib.) 
L = span (inches) 
D = diameter (inches) 


A chart has been developed from which, given the diameter and breaking 
load of a specimen, the modulus of rupture may be read directly. This is 
not convenient with square bars. The average of 10 values is reported. 


IV. Thermal Shock 


Due to the importance of the ability of electrical porcelain to withstand 
thermal shock, the daily test was expanded to include a measure of this 
property. A standard test has been given*® which consists of repeated 
transferring of the specimen from boiling water to ice water until failure 
occurs. Such a test is time-consuming and was considered less significant 
than one which determined the loss of strength on quenching. The */,-inch 


§ Standards Report, loc. cit., p. 475 (1928). 
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bars were quenched from a number of successively higher temperatures and 
modulus of rupture tests were made (Fig.2). The curve indicates a rapid loss 
of strength by the porcelain as quenching temperature rises. The standard 
quenching temperature of 150°C was adopted since this temperature lies 
on the critical portion of the curve and small changes in quality of the porce- 
lain would produce a considerable effect on loss of strength on quenching. 
Specimens for heat-shock tests are 
placed in an automatic temperature- 
controlled oven for 18 to 24 hours, 
then quenched in ice water. Cross- 
bending tests on the quenched bars 
are made and the average of 10 values 
reported. 


10.000 } 


V. Laboratory Testing 


Inasmuch as it is generally more 
convenient to work with smaller vol- 
of material in experimental work, 
a smaller machine-made test piece has 
Fic. 2.—Strength of */,inch round been. adopted, which is approximately 
bars quenched at °C from temperature 1/, inch in diameter by 3 inches long, 
oman fired dimensions. These bars are tested 
on the 2'/:-inch span of a hydraulic cross-breaking machine. As in the 
case of the Olsen machine described above, a flexible steel cable transmits 
the load. In addition to testing the unquenched bars, tests are also made 
on specimens quenched from 200°, 300°, and 400°C into water at room 
temperature. The average of 10 values for each group is reported. 
Figure 3 shows graphically the test values for a number of interesting 
ceramic materials. 


3 


MOOULUS Of RUPTURE -LOS. PER SQ. IN. 


VI. Summary of Tests 


(1) Glaze Fit Application of a well-designed glaze adds considerable 
strength to a porcelain® and resistance to thermal shock 
is improved.’ This is demonstrated by the results shown in Fig. 3 for 
standard American electrical porcelain. Here the unglazed porcelain has a 
modulus of rupture of 12,300 lb. per sq. in. as compared with 14,800 Ib. per 
sq. in. for the 100% glazed bar (normal thickness of glaze), an increase of 
approximately 20% and at the same time resistance to heat shock becomes 
much greater. 
‘ An example of imperfect glaze fit may be seen in German porcelain C. 


6 Riddle and Laird, ‘“The Control of Glaze Fit by Means of Tensile Test Specimens,” 
Jour. Amer. Ceram. Soc., 5, 499 (1922). 
7 Handrek, ‘‘Working Properties of Electrical Porcelain,’’ Keramos, 7 [Ts], 13 (1928). 
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This material has a modulus of rupture of 12,800 Ib. per sq. in. when un- 
glazed with a fairly high strength (10,500 Ib. per sq. in.) when quenched at 
200°C. The glaze applied to this body, however, brought about a loss of 
strength of 16% and seriously reduced resistance to heat shock. 
In some cases, as in German porcelain A, the glazed specimens appeared 
stronger after quenching from 200°C than when unquenched. 
(2) Types of Two distinct types of fracture have been observed 
Quenching Failure on testing quenched specimens. In some cases, 
very fine cracks could be seen on the surface of the 
glazed pieces. On breaking, a somewhat hackly condition was noted in the 
outer portion of the bar with lines radiating from the circumference toward 
the center of the bar, the depth of penetration depending upon severity of 
the thermal shock. Such a shattering condition is typical of most quenched 
specimens. It is probably due to more rapid cooling of the surface over the 


TABLE IT 


CHEMICAL ANALYSES OF CERAMIC MATERIALS (1929 ComposITIONs) 
SiO: ALO; FeO: TiO: CaO MgO K:0 Na:O 


Standard American porcelain 71.30 20.96 1.92 0.76 0.24 0.58 3.53 0.78 
German porcelain A 74.18 21.16 0.22 0.19 0.05 0.27 3.52 0.46 
German porcelain B 73.28 22.48 0.96 0.14 0.06 0.14 2.62 0.76 
German porcelain C 74.30 19.37 0.97 0.16 0.22 0.09 3.73 1.19 
Steatite (plastic process) 66.08 5.13 0.82 0.10 0:10 27.32 0.42 0.28 
Melalith* 72.41 24.27 0.64 0.08 0.47 2.13 2.13 
Sillimanitt 67.20 25.67 0.81 0.64 0.20 0.32 4.22 1.36 
American chemical stoneware 66.54 24.55 3.50 1.45 0.10 0.72 2.56 0.57 


* Melalith, a typical porcelain containing a trace of intentionally added MgO as talc. 
+ Sillimanit (not sillimanite), a clay body similar to American chemical stoneware 
but of better strength and dielectric properties. 


interior at the instant of quenching. This shattering effect became more 
pronounced in the case of some glazed materials. 

Characteristic failure of some glazed materials on quenching, for ex- 
ample, steatite and melalith, was by cracking parallel to the axis of the 
cylindrical test specimen, generally with complete loss of strength. In this 
case the coefficient of expansion of the glaze apparently is less than that of 
the porcelain, hence the glaze is probably subjected to compressive stresses. 
(3) Glaze Thickness Gerold® has shown that the strength imparted 

to porcelain by a glaze varies directly with 
thickness of glaze. He removed the glaze from specimens by grinding and 
found the modulus of rupture practically the same as for unglazed speci- 
mens, although the elasticity coefficient remained somewhat higher. 
Thus, a very thin glaze coating was applied to the standard American 
electrical porcelain by dipping the specimens in a mixture of 10% normal 


8 E. Gerold, “Influence of the Glaze upon the Physical Properties of Porcelain,” 
Keram. Rund., 33, 188-90 (1925). 
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glaze and 90% water. 


MODULUS OF RUPTURE OF 


KRANER AND SNYDER 


The modulus of rupture was practically unaffected, 
but loss of strength on quenching is greatly reduced. A 50% normal 
glaze coating that is approximately half of the usual thickness raises the 


MATERIALS 


CERAMIC 
SHOWING THE EFFECT OF HEAT SHOCK. 


ss 


SS 


‘SHATTERED WHEN 


NCHED AT 


STANDARD AMERICAN ELECTRICAL PORCELAIN 
UNGLAZED 


STANDARD AMERICAN ELECTRICAL PORCELAIN 
10% BROWN GLAZE 

STANDARD AMERICAN ELECTRICAL 
50 4 BROWN GLAZE 


STANDARD AMERICAN ELECTRICAL PORCELAIN 
GLAZE 


GERMAN PORCELAIN A 
UNGLAZED 


PORCELAIN 


GERMAN PORCELAIN A 
GLAZED 
GERMAN PORCEL Am 
GERMAN 
GLAZED 
GERMAN PORCELAIN C 
UNGLAZED 
GERMAN PORCELAIN C 
GLAZED 


STEATITE 
UNGLAZED 
STEATITE 
GLAZED 
MELALITH 
UNGLAZED 
MELALITH 
ENCHED GLAZED 
SILLIMANIT (0.T.S) 
UNGLAZED 
SILLIMANIT 
GLAZED 
AMERICAN CHEMICAL STONEWARE 
UNGLAZED 


AMERICAN CHEMICAL STONE WARE 
GLAZED 


GLASS 


1 


| PYROMETER 
BODY NO. i506 GLAZED 


SPARK PLUG 
BODY NO. 7487 UNGLAZED 


SPARK PLUG 
BODY NO. 7487 GLAZED 


THOUSAND tes. PER 


modulus of rupture 9%, while the standard glaze coating gives an increase 


12 


BE 
BODY NO. 4506 UNGLAZED 
8 


SPARK PLUG 


SPARK PLUG 


BODY NO. 6857 UNGLAZED 
BODY NO. 6857 GLAZED 


SPECIMENS NO NOT QUE 


NCHED aT -¢- IN WATER AT 25.¢. 
25°C 


of 20% over the unglazed materials. 


(4) 


Steatite Glazing 


Steatite, is a material high in magnesia, is used 
where higher mechanical strengths are desired. 
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Such compositions cannot be satisfactorily glazed with ordinary porce- 
lain glazes, hence the necessity of special glazes, which apparently are not 
as desirable as ordinary porcelain glazes on single-fired porcelain. This is 
clearly shown by the fact that both steatite and melalith, when glazed, 
suffer complete loss of strength on quenching. 

(5) Spark Plug The results given in Fig. 3 clearly show that the 
Reside spark plug porcelains are more satisfactory in regard 

to high mechanical strength and heat-shock resis- 
tance than any of the various materials tested. Such porcelains require 
higher firing temperatures than steatite, but have longer firing ranges. 


Conclusions 


(1) Metheds of preparing test specimens and conducting tests have been 
found which yield highly uniform results. 

(2) Simple tests have been developed for daily production of electrical 
porcelain which give valuable information. 

(3) The tests devised have been adapted to testing of new materials. 

(4) Tests developed, when conducted on both glazed and unglazed 
specimens, indicate glaze-fit or value of the glaze itself. 

(5) A number of materials have been tested and the data given. These 
permit the following observations: 

(a) Of a group of foreign-made porcelains which have been tested, one 
shows a slight superiority, as to mechanical strength and resistance 
to thermal shock over a standard American electrical porcelain, 
while the others are inferior. 

(b) American spark plug porcelains of the mullite type are vastly 
superior to all other ceramic materials tested as to mechanical 
strength, thermal-shock resistance, and glaze-fit. 

(c) A well-designed glaze adds greatly to the mechanical strength and 
resistance to thermal change of porcelain. 

(6) Chemical analyses of German and American porcelains do not differ 
widely. From this and other data given it is concluded that firing to a 
relatively higher temperature for a short period (usual European practice) 
apparently offers no advantage over firing at a lower temperature for a 
longer time. 

is express their appreciation to ampion 
tube porcelain test specimens referred to in this paper. 
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METAL MARKING OF WHITEWARE GLAZES AS INFLUENCED 
BY SULPHUR AND CARBON IN KILN ATMOSPHERES! 


By R, F. anp A. S, CREAMER 


ABSTRACT 


A study was made to determine the causes which make glaze surfaces susceptible 
to marking by metallic objects. The effect of carbon monoxide and of varying concen- 
trations of SO, gas in the furnace atmosphere at 860°C, was investigated. It was found 
that (a) carbon monoxide does not produce surfaces which metal mark; (b) concentra- 
tions of from 0.1 to 1.2% SOs increase susceptibility to scratching with metals; (c) SO, 
in concentrations of 3% and higher will destroy the gloss of glazes on typical hotel ware 
and earthenware; and (d) concentrations of SO, of 3 to 12'/:% cause the glaze on one 
vitreous low-fired type of ware to metal mark. 


I. Introduction 


When metallic objects such as silver-plated knives are drawn across 
tableware, a “‘mark’’ is produced occasionally which cannot be removed 
easily. These marks resemble lines made with a lead pencil on paper. 
They can be made without exerting any more pressure on the metal than 
would normally be used in writing with a hard lead pencil, and the more 
expensive grades of ware may be just as susceptible to marking as the 
cheaper grades. One of the simplest and most reasonable assumptions as 
to the immediate cause of this type of marking is that certain conditions 
had caused a roughening of the glaze surface with a consequent abrasion of 
metal objects when drawn across the roughened surface. On this basis a 
study was made to determine the probable causes and the following four 
possibilities considered: 


(a) The decomposition of sulphates in the glaze or body resulting in the 
evolution of gas and the formation of microscopic pits and bubbles in or at 
the surface of the glaze. 

(b) The surface of the glaze not being fused to smoothness. 

(c) The formation of a superficial coating caused by reducing conditions 
in the kiln and augmented by the presence of the organic compounds 
(oils) used in decorating the ware. 

(d) The formation of a sulphate scum, and consequently a roughened 
surface, because of SO, in the kiln atmosphere. 


Careful supervision of plant conditions to eliminate the first two causes 
did not prevent the marking. Furthermore, these causes should produce 
defects noticeable after the gloss fire as well as after the decorative fire. 
Since the susceptibility to marking could be eliminated by buffing, since it 
was found to a lesser degree with ware fired in a well-ventilated kiln, and 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Cleveland, Ohio, 
February, 1931 (White Wares Division). Received March 23, 1931. 

Publication approved by the Director of the Bureau of Standards of the U. S. De- 
partment of Commerce. 
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since sulphur oxide gases are almost invariably present in the atmosphere 
of all but electrically heated furnaces, the third and fourth possibilities 
seemed the more logical ones. Accordingly, a study was made to determine 
the effect of carbon monoxide, and of varying concentrations of sulphur 
(introduced as SO) necessary to produce this condition. 

A pottery submitted a large number of undecorated plates together with 
samples of a groundlay, Dresden thick, tinting, and decalcomania oil. In 
addition a large variety of ware submitted by manufacturers for other 
tests were available in the Bureau. The oils were submitted for use in 
connection with the study of the third possibility mentioned. 


Il. Procedure and Results 


Thirty small glazed plates of vitreous ware 
were tested, as received from one manufac- 
turer, for susceptibility to marking with vari- 
ous metals and alloys.? It was found that all of them were marked by 
aluminum, ten by lead, and four by tin. None of them could be marked 
with any of the other metals. Each plate was then broken into four pieces 
and one piece of each plate was painted with one of the decorating oils and 
fired in an electrically heated furnace to 860°C (1580°F) in an atmosphere 
containing carbon monoxide. The temperature of 860°C was used as a 
temperature within the range used commercially in decorating kilns. To 
obtain the carbon monoxide, pieces of wood were introduced through a 
small opening in the furnace door. Although this treatment had darkened 
the glaze by reduction of the lead to an extent which would have made 
ware of similar appearance unmarketable, it had not altered the suscepti- 
bility of the surfaces to marking. 
(2) Effect of SO. in It has been known for some time that a glaze 
Furnace Atmosphere surface susceptible to metal marking may be 
produced by sulphates introduced from impuri- 
ties in the body or glaze components.* Sulphates in the glaze or body 
may also be derived from salts dissolved in the blunging and slip water. 
The blistering and other defects of ceramic finishes caused by “‘sulphuring”’ 
have been the subject of study and discussion since the time of Seger.‘ 
The “sulphuring” described by Seger and numerous writers since his time 
is generally evidenced by blisters, “glaze gall,’’ matness, etc., easily seen 
with the unaided eye. All of these defects cause roughing of the glaze 
surface. It was assumed that sulphuring in less advanced stages, the 


(1) Effect of Reduction 
by Carbon Monoxide 


2 The metals and alloys used for marking were aluminum, lead, nickel, zinc, tin, 
copper, iron, steel, pure silver, a soft solder, a bronze, a brass, a German silver, and 
monel metal. 

3 H. E. Ashley, “Cutlery Marks on Glaze,” Trans. Amer. Ceram. Soc., 13, 226 (1911). 

4 The Collected Writings of Hermann A. Seger, Vol. II, p. 645. 
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effects of which could not be detected by macroscopic examination, might 
produce surfaces roughened sufficiently to be marked with metals. That 
this roughing of a glass surface is possible at relatively low temperatures 
and with very small concentrations of SO, in the furnace atmosphere was 
demonstrated for vitreous enamels by Andrews and Hertzell.§ 

Accordingly, an apparatus was devised whereby sulphur dioxide gas could 
be introduced in small but definitely controlled amounts into an electrically 
heated laboratory furnace. The flow of air was controlled by means of a 
needle valve and measured with a mercury flowmeter which was calibrated 
before each test run. The flow of air could be controlled with an accuracy 
of +1 part in 400 parts. The flow of SO: gas was also controlled with a 
needle valve and the amount of flow determined either by counting the 
bubbles of gas escaping through a water-trap or by means of an oil flow- 
meter. To obtain the desired concentrations of SO, the air flow was varied 
from 32 liters to 666 ml. of air per minute and the gas flow from 1 to 500 
ml. per minute. The “bubble’’ method was used for determining the flow 
of SO, gas in the range of | to 8 ml. per minute, while the oil flowmeter was 
used for the higher rates of flow. To facilitate distribution of the air-gas 
mixture throughout the furnace, the air and the gas were run through a 
common tube connected with a porcelain pyrometer protection tube, pro- 
vided with a row of one-eighth inch perforations, which extended from the 
front to the back wall of the furnace. 

Between each test run the furnace was heated to 850 to 900°C and, while 
holding in this temperature range, was thoroughly ‘‘washed”’ with a stream 
of fresh air in order to carry out any sulphur oxides which had been absorbed 
by the furnace walls during the previous test. 

Specimens of six brands of vitreous ware (one of 
which was of European manufacture) and five brands 
of earthenware, none of which would mark as re- 
ceived were subjected to a series of ten tests in which they were thoroughly 
washed, heated to 860°C and, while being held at this temperature for one- 
half hour, were exposed to the following concentrations of SO,: 0.003, 
0.006, 0.012, 0.025, 0.05, 0.10, 0.20, 0.40, 0.80, and 1.20%. The same 
specimens were used for the entire series and, after each exposure, they 
were permitted to cool in the furnace and were tried with silver, nickel, and 
steel for susceptibility to marking. The softer metals such as lead, tin, 
and aluminum were not used, because marks left by them can be removed 


(a) First Series 
of Tests 


5 A. I. Andrews and E. A. Hertzell, ‘‘Progress Report on the Effect of Furnace Gases 
on the Quality of Enamels,’’ Jour. Amer. Ceram. Soc., 13 {8}, 522 (1930). 

6 According to F. G. Jackson, a high average concentration of sulphur gases from 
coal in kiln gases, using 100% excess air, would not exceed 1%. ‘‘A Chemical Study of 
the Absorption of Sulphur Dioxide from Kiln Gases by Ceramic Ware,”’ Jour. Amer. 
Ceram. Soc., 9 [3], 154 (1926). 
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easily and completely. The specimens were then washed to determine 
whether or not the marks could be removed easily, again tried with the 
three metals, and rewashed. For SO, concentrations of 0.10% and less, it 
was found to be practically impossible to produce a mark or a scratch after 
the surface had been washed.’ As the concentration of SO, was increased 
above 0.10% a gradually increasing suscepti- 

bility to marking was noted. This “marking,” ee 

however, was really produced by scratching 

the glaze, the scratches becoming filled with 
the metal. This should not be confused with 
the “‘cutlery marks’ or “‘metal marks’ con- 
sidered in this investigation. 

By closely examining the specimens sub- 
jected to from 0.10 to 1.2% SOs, it could be 
seen that minute bubbles had formed and 
broken at the glaze surface. The resultant Ses. 1. —Seeteetieceeh 
pits were too small and scattered to be harm- (magnification 170X) of a 
ful except for specimens of one brand of ware. metal mark produced on a 
This ware consisted of a colored vitreous body glazed surface which had been 
and the usual transparent glaze. Blisters began “tied by heating at 600°C in 
to appear on this glaze with SO, concentrations 
as low as 0.025% and, after the series of tests were completed and the speci- 
mens had been exposed to 1.2% SOs, the surface was decidedly rough and 
unsightly. The surface between blisters, however, could not be marked. 


7 In the course of this study a secondary phenomenon was observed which is of con- 
siderable importance to any one studying cutlery marking. It was noted that the sur- 
faces could be marked after every test if the marking was tried shortly after the speci- 
mens were removed from the oven and before they had been washed. All of the speci- 
mens from this, as well as the second, series of tests would mark when removed from the 
oven. Obviously, this temporary susceptibility to marking could not be due to the same 
surface condition as that noted on commercial ware in service. Specimens were tested 
after having been heated at temperatures varying from 100 to 900°C, at 100-degree 
intervals. It was found that glazed surfaces heated to 600°C and 700°C would mark 
readily upon removal from the furnace, while those heated at 400°, 500°, 800°, and 900° 
would also mark, although less readily. This susceptibility to marking was lost after 
several hours exposure to the atmosphere. It was determined by test that duplicate 
specimens of the same brands of glazed ware when removed from the furnace while hot, 
and permitted to cool in a closed desiccator over P,O;, retained this susceptibility to 
marking even after as much as one week’s storage. These specimens were heated in 
atmospheres free from SO. That the type of mark produced is quite different from that 
made on the surfaces subjected to the action of SO, is evident from the photomicro- 
graph in Fig. 1. The evidence obtained seems to bear out the assumption that a dry 
surface will mark, whereas a surface protected with a film of adsorbed moisture, acting 
as a lubricating film, will not mark. While of no practical significance, as stated above, 
this secondary phenomenon should be borne in mind by any one studying cutlery mark- 
ing in order to avoid confusion in obtaining data. 


a. 
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The specimens which had been subjected to the furnace atmosphere 
containing 1.2% SO. were tested chemically to determine whether or not 
soluble lead salts or sulphates could be detected. The specimens were 
treated with a solution of ammonium acetate. This solution was then 
made acid with acetic acid and potassium bichromate added. An orange- 
colored precipitate should be formed if lead is present. Similarly barium 
chloride should form a white precipitate if a sulphate is present. The 
results of the tests were negative. 

While the maximum concentration of 1.2% SOs: 
used in the above tests did not react to produce 
glaze surfaces which would metal mark it had been 
shown by preliminary tests, made with undetermined concentrations of 
SOz, that sulphur oxide gases would react with glazes to form surfaces 
which could be marked. Accordingly, the second series of tests were made 
with 3, 5, 7'/2, 10, and 12'/2% SOs. As in the first series of tests, the 
specimens were heated to 860°C and exposed to the action of the SO: gas at 
this temperature for one-half hour. The specimens tested represented two 
brands of domestic hotel ware (vitreous), one brand of English hotel ware 
(porous), one brand of domestic earthenware, and one brand of a domestic 


low-fire vitreous ware. 
The effect of this concentration of SO, was very 
(c) Bifect of 37% SOs striking when compared with the effect of 
1.2%. The glaze on one brand of domestic and on the English, hotel ware 
was semimat; the glaze on the other brand of 
domestic hotel ware and on the earthenware 
was uniformly mat. The specimen of low- 
fired, vitreous ware was apparently unaffected. 
The glaze on the vitreous ware and the 
earthenware marked readily with silver, which 
was not surprising because the surface had 
been roughened considerably (see Fig. 2). 
The low-fired, vitreous ware would also mark 
with silver even though the gloss of the 
surface appeared unimpaired; the mark could 
(magnification 550X) of a be produced without scratching the sur- 
glaze surface which became face and. in every way resembled the con- 
mat during exposure to dition to which the Bureau’s attention had 
SO: gas for 30 minutes at heen called. When the surface was examined 
with the microscope, using a 16-mm. objec- 
tive, numerous pits were discernible. At those points where the glaze 
had been marked the pits appeared as minute points of light because 
of the greater reflecting power of the metal with which they had 
been filled. 


(b) Second Series 
of Tests 
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The glaze on the specimen of hotel ware and 
id) Bilect of 8% SO, earthenware was completely mat, the surface 
having the same appearance as that produced by sandblasting. The 
surfaces marked readily with silver and also with nickel and steel, although 
not easily. The marks could be removed easily, probably because the pits 
(Fig. 2) are too shallow to hold the metal. The glaze on the low-fired 
vitreous ware was not affected sufficiently to be detected by examination 
without magnification but, under the microscope, the pits appeared to be 
more numerous and silver would mark the surface with less applied pressure 
than in the case of the specimen from the preceding test. 

The specimens of hotel ware and earthenware were not included in tests 
with higher concentrations of SO.. It had been shown that 0.1 to 1.2% 
SO: was sufficient to produce a surface which, although of practically un- 
diminished gloss, would scratch relatively easily while 3 and 5% SO, would 
so dull the glaze as to make a product of similar appearance unmarketable. 
(e) Effect of 71/2, The glaze surfaces of the low-fired vitreous 
10, and 12'/.% SO, specimens subjected to these concentrations of 

: . SO, were visibly affected. Although the surfaces 
were not mat, they were dulled sufficiently to be easily differentiated from 
untreated surfaces. There was also a light coating of scum unevenly 
distributed over the specimens. The relative dullness and amount of scum 
increased in proportion to the concentration 
of SO.. It was difficult to mark the speci- 
mens with nickel or steel, but they marked 
with silver very easily. The dark gray color 
of these marks could be removed rather easily, 
by washing, from the specimens exposed to 
7'/. and 10% SOs, but would not wash off 
completely from those exposed to 12'/:%. 
It was also observed that the dulled surfaces, 
after washing, had a perceptible sheen or 
iridescence when viewed in direct sunlight 
and held so that the light struck the surface — F16. 3.—Photomicrograph 
obliquely. Those places, however, which had 
been marked no longer had this sheen and oi ona glaze surface which 
consequently the surface appeared streaked had been exposed to SO, gas 
and rather unsightly. Microscopic examina- for 30 minutes at 860°C. 
tion indicated that the thin walls of glass The metal mark is the lighter 
around the pits, or covering the bubbles my in the contra! portion of 
é e photograph. 
just at the surface, and which in all proba- 
bility caused the iridescent appearance, had been broken away by the 
metal. 

Figure 3 is a photomicrograph of a surface exposed to 12'/:% SO, and 
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marked with silver. The mark, although dark gray in color when viewed 
in ordinary light, appears lighter than the adjacent glaze surface in the 
micrograph. The glaze surface did not appear dull when viewed by itself, 
but the effect of the SO. could be easily detected when the surface was 
compared directly with an untreated one. Some conception of the sizes of 
the pits can be obtained by comparing their diameters with the width of the 
mark, which was about one-fourth millimeter (or about one one-hundredth 
of an inch). 

The mat surfaces, and a specimen of the low-fired vitreous ware which 
showed scumming, were treated chemically as previously described. Test 
for sulphate was obtained in all cases, while the scummed specimen gave a 
positive test for both lead and sulphate. Petrographic examination of the 
scum showed the presence of crystals having the optical properties of lead 
sulphate. 


Ill. Summary 


The results obtained are stated briefly: 


(1) The glaze surface, insofar as susceptibility to metal marking is 
concerned, was not affected by carbon monoxide. 

(2) The concentration of SO: gas in the furnace atmosphere as high as 
1.2% did not produce a surface at 860°C on any of the specimens tested 
which could be metal marked. 

(3) The only glaze showing harmful defects (blisters) after exposure to 
from 0.1 to 1.2% SO» was on a colored vitrified body. 

(4) Increasing the concentration of SO, from 0.1 to 1.2% SO: increased 
the susceptibility of the surfaces to scratching with metal, particularly 
nickel and steel. 

(5) Three per cent SO, in the furnace atmosphere was sufficient to so dull 
the glaze on two typical hotel ware and two earthenware bodies as to make 
them appear almost completely mat. 

(6) The only specimens tested which would take a “‘metal mark”’ were of 
one brand of vitrified, relatively low-fired ware. Concentrations of SO: of 
3 and 5% caused this glaze to metal mark, but produced no blistering or 
scumming detectable macroscopically. Concentrations of 7'/2, 10, and 
12'/2% SOz2 produced a slight scum and impaired the gloss; evidence of 
marking could not be entirely removed by washing after exposure to a 
concentration of 121/2%; and the scum formed was composed at least 
partly of lead sulphate. 


Acknowledgment of-assistance is made to G. W. Wray, who super- 
Acknowledgments vised the preliminary tests, and to H. Insley for the petrographic 
examinations and photomicrographs. 
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PICKLE ROOM CONTROL FOR PORCELAIN ENAMELING 
PLANTS! 


By W. C. LinpEMANN 


ABSTRACT 


A procedure for pickle room control for porcelain enameling plants is outlined and 
“make up”’ for four cleaning solutions are given in detail. 


I. Introduction 


The uniformity of output of an enameling plant, the quality of the work, 
and the financial success of the plant depend largely upon the control of the 
various operations involved. 

No doubt every enamel shop has some methods of control, since work of 
more or less uniformity is turned out day after day, at least for a period of 
time, until some epidemic of disaster strikes in the form of fishscaling, 
copperheads, hairlines, or some other defect. 

In many shops such control as may be in use is of the “rule of thumb” 
nature or it is left to the man in charge to do his work to the best of his 
judgment or in the manner it has always been done. This might be satis- 
factory if there were some actual record of previous operation, but un- 
fortunately it too often occurs that someone’s memory is the only check on 
what actually took place. 

This does not apply as a rule to smelting and milling of enamels, but it 
most assuredly applies to the pickling and cleaning operations. It is true 
that various simple tests for acid tanks, cleaning tanks, and neutralizing 
tanks have been developed and have been beneficial. Many enamel 
plants have also installed laboratories and have a chemist, which have been 
of tremendous value to the individual plant as well as to the industry as a 
whole. 

With all of the aids of tests and analyses, however, there are periods of 
grief caused by variations in operation between the time when tests or 
analyses are taken, and it was to avoid trouble of this kind that the method 
herein described was adopted. 


Il. Method of Control 


This method of control consists primarily of replenishing each tank daily 
by the amount of material that was actually used up or weakened in the 
solution during the day previous. The amount of material used from a 
tank or solution is directly proportional to the amount of steel cleaned or 
pickled in the solution. This factor is proportional to the surface of the 
steel treated and not to the weight. In other words, the loss in strength 


1 Presented at the Annual Meeting, AMERICAN Ceramic Society, Cleveland, Ohio, 
February, 1931 (Enamel Division). Received March 14, 1931. 
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of a solution is directly proportional to the amount of steel in square feet 
that was treated in the solution. 

Upon this basis, the amount of make up necessary for each tank per 
thousand square feet of steel treated was determined by daily analysis. 
After this, daily checking was carried on for several weeks, and a very 
definite factor was established for each tank so that the solutions could be 
held accurately between certain maximum and minimum strength values 
continuously by daily, or, in some instances, semidaily additions of material 
to the solution in proportion to the number of thousand square feet of steel 


treated in the tank. 
In pickle room practice, the steel is packed in Monel metal baskets and is 


cleaned free from grease and oil in an electric cleaning tank. After the 

electric cleaning, the basket is rinsed in clean running cold water and then 

put in a sulphuric acid pickle. Again it is rinsed in water and then placed 

in a nickel solution. It is again rinsed in water and then placed in a borax 

solution from which it is put in a drier and is ready for the enamel coating. 
The procedure is summarized in the following manner: 


. Tank, 84 inches long, 36 inches wide, 30 inches 
(1) Blectric Cleaner working depth. Capacity at working level, 392 
gallons. Solution, 125 pounds metal cleaner for new solution, or 5.1 
ounces per gallon of solution. Add 6 pounds of metal cleaner per 1000 
square feet of steel treated to maintain the same chemical strength. 
Solution should be used boiling. Strength equivalent to 1.80 to 2.50 
ounces sodium hydroxide per gallon. 
+4 D: Tank, 72 inches long, 32 inches wide, 22 inches working 
+) See Pui depth. Capacity at working level, 220 gallons. For 
new solution use 120 pounds commercial sulphuric acid, 8.75 ounces 
per gallon of solution, and 120 pounds of Kleanrite, 8.75 ounces per gallon 
of solution. Add 17 pounds of acid and 6 pounds of Kleanrite per 1000 
square feet of production treated. Solution should be used at a tempera- 
ture of 160 to 180°F. Strength, 4 to 5'/,% acid. 
: : Tank, 72 inches long, 36 inches wide, 22 inches work- 
-) Saas Coe ing depth. Capacity at working level 247 gallons. 
For new solution use 24'/, pounds of single nickel. Salts per 100 gallons 
of solution or 60 pounds for this tank, giving strength of approximately 
0.75 ounce metallic nickel per gallon. Add 1'/, pounds of single nickel 
salts per 1000 square feet of metal treated. Solution to be used at 
180°F. Strength is 0.65 ounce to 0.80 ounce metallic nickel per gallon. 
: Tank, 72 inches long, 36 inches wide, 22 inches 
working depth. Capacity at working level, 247 
gallons. New solution 1.62 ounces borax per gallon or 25 pounds 
borax for 247 gallons. Solution to be used hot and made up new each 


day. 


In the above solutions for correct maintenance, any drain-out of solution 
should be made from a standard make-up solution. 
All tanks should be checked by chemical analysis once a week. 
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Ill. Conclusion 


This control method for pickle room operation has been in practical 
production work on full scale for about one and one-half years and the 
experience proves conclusively that troubles have been minimized to the 
greatest possible extent. It is gratifying to see the weekly analysis of the 
tanks and to find how closely they check in every instance. 


A. J. LinpeMann & Hoverson ComMPaANny 
MILWAUKEE, Wis. 


| 
| 
| 
i 


PROGRESS REPORT ON DETERMINATION OF CRYSTALLINE 
COMPOUNDS CAUSING OPACITY IN ENAMELS BY X-RAY 
METHODS! 


By A. I. Anprews, G. L. CLARK, anp H. W. ALEXANDER 


ABSTRACT 


By use of the X-ray, the identity of the crystalline compounds present in enamels as 
opacifiers was determined. Tin oxide is present as SnOe, antimony compounds as 
Sb.0s, fluorspar as CaF,, and cryolite contributes only NaF. Other antimony com- 
pounds are not present and AIF; was not found in any of the enamels studied. 


I. Introduction 


The property of white cover enamels called opacity has received con- 

siderable attention by various investigators whose studies have been 
mainly in determining the factors upon which opacity depends. Al- 
though the composition of the frit, mill additions, temperature and time 
of smelting, temperature and time of firing, degree of fineness, and thick- 
ness of the enamel coating, are factors affecting opacity and have been 
studied at length, there has been but little work done to determine exactly 
the crystalline compounds causing the opacity in various types of enamels 
in which separate opacifying agents or combinations of opacifying agents 
are used. 
The purpose of the investigation is to determine the 
crystalline compounds causing opacity in white sheet- 
steel cover-coat enamels and in white dry-process 
cast-iron enamels by X-ray methods. 

The following opacifying agents are to be used separately and in suitable 
combinations in both types of enamels: cryolite, fluorspar, tin oxide, 
antimony oxide, sodium antimonate, zirconium oxide (Opax), titanium 
oxide, calcium phosphate (bone ash), zinc sulphide, aluminium fluoride, 
sodium fluoride, Meltopax (a sodium aluminium zirconium silicate), 
sodium silico-fluoride, and zircon. 

A review of the literature reveals but little exact in- 
formation upon the subject, although various writers 
have given theories concerning the cause of opacity in 
enamels and glasses and some investigators have made X-ray determina- 


(1) Statement of 
Problem 


(2) Review of 
Literature 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Socrety, Cleveland, 
Ohio, February, 1931 (Enamel Division). Received June 9, 1931. 

This paper is a Progress Report upon a problem being investigated as partial fulfil- 
’ ment of requirements for a Master’s Degree in Ceramic Engineering at the University of 
Illinois. The results and conclusions given are based upon information obtained to date 
and are subject to revision in the final report. It is a coéperative problem between the 
Ceramic and Chemistry Departments. 
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tions of opacifying compounds in glasses. Agde, Krause, and Lehmann? 
concluded that with the use of NaF as the opacifying agent, NaF separated 
from the cooling solvent and produced turbidity; when AIF; was used 
NaF was formed; with CaF2, the opacity was due to CaF, and NaF. 
Enequist*® claimed that the opal color was due to SiF,. Zschimmer‘ 
stated that the turbidity of opaque glass was the result of the precipitation 
of minute spheroids of F compounds, principally NaF and CaF,. Otremba® 
stated that the opacity was due to crystals when cryolite was used and to 
fine air holes when fluorspar was employed. Bock® claimed that fluorine 
had no influence whatever on the opacity of the resulting enamel. Ryde 
and Yates’ found that the opacity of opal glasses has been attributed 
to Al,O;, AloFs, NaeSiFs, SiOe, SiFy, and aluminium silicates; their results, 
however, showed that the opacity of fluorine glasses was due either to 
NaF or CaF; or both. Other writers and investigators have stated that 
opacity was due to AIF;, SiQ., BzO;, clay, and oxides of Sn, Sb, Ti, Zr, 
when compounds of these metals were used in the enamel; feldspar, 
colloidal silica or alumina, and to occluded gases. In all the literature 
reviewed, however, there was very little well-founded information re- 
garding the cause of opacity in enamels and little or no work has been 
done to determine the opacifying compounds present in typical enamels 
when known opacifying agents are used. 


II. Study Procedure 


Typical enamel frits were compounded with the desired opacifying 

2 (a) G. Agde and H. F. Krause, ‘‘The Study of the Behavior of Fluoride Additions to 
Glasses and Enamels,” Z. angew. Chem., 40, 525-33 (1927); Chem. Abs., 21, 2966 (1927); 
Chem. & Ind., 46B, 483 (1927); Ceram. Abs., 6, 374 (1927); Amer. Ceram. Soc., Enamel 
Bibliography, p. 1. (6) G. Agde, H. F. Krause, and W. M. Lehmann, ‘Behavior of 
Fluorides in Glasses and Enamels,’’ Z. angew. Chem., 40, 804 (1927); Chem. & Ind., 
46B, 654 (1927); Amer. Ceram. Soc., Enamel Bibliography, p.3. (c) G. Agde and 
H. F. Krause, ‘“‘The Effect of Fluoride Additions to Glasses and Enamels. The Causes 
of Fluorine Losses during Smelting of Glasses and Enamels with Fluoride Additions,” 
Z. angew. Chem., 40, 886-95 (1927); Chem. & Ind., 46B, 702 (1927); Chem. Abs., 21, 
3434 (1927); Amer. Ceram. Soc., Enamel Bibliography, p. 1. 

3E. Enequist, “Chemistry of Opaque Glass and Enamel,’’ Chem. Eng., 10, 54 
(1909); Chem. Abs., 3, 2865 (1909); Amer. Ceram. Soc., Enamel Bibliography, p. 110 

4 E. Zschimmer, ‘‘Fluor-Opal and Theory of Opaque Glass Used in the Illuminating 
Industry,”’ Sprechsaal, pp. 347-49, 364-66 (1930); Chem. Abs., 24, 3617 (1930). 

5 A. Otremba, ‘‘Fluorine in Enamel Melting,” Keram. Rund., 34, 158-60 (1926); 
Ceram. Abs., 5, 299 (1926); Chem. Abs., 20, 3339 (1926); Amer. Ceram. Soc., Enamel 
Bibliography, p. 231. 

6 B. Bock, “Importance of Fluorine in Enamels,” Chem.-Zig., 32, 730-32 (Aug. 1); 
Chem. & Ind., 27, 900 (1908); Chem. Abs., 2, 2718 (1908); Amer. Ceram. Soc., Enamel 
Bibliography, p. 29. 

7 J. W. Ryde and D. E. Yates, ‘Opal Glasses,”’ Jour, Soc, Glass Tech., 10T, 274-94 
(1926). 
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Na antimonate 
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Boric acid 


Flint 

Na ash 
NaNO; 
Whiting 
ZnO 
BaCO; 
Red lead 
Na,SiFs 


I 


agent or agents present. (The 
compositions of the enamel frits 
used are given in Table I.) The 
frit batches were fused in crucibles 
in gas-fired smelting pots and 
threads taken from the fused 
enamel and used as test specimens 
for the X-ray examination. The 
remainder of the frit was quenched 
in water, dried, and ground for 
application to test pieces of cast 
iron and sheet steel of suitable 
size and shape to be examined 
with the X-ray. The pattern ob- 
tained by the Hull-Debye-Scherrer 
powder method* for- the enamel 
was compared with patterns for 
pure compounds to determine the 
compound or compounds causing 
opacity. The monochromatic pin- 
hole method also was used in 
cases where the Hull-Debye- 
Scherrer powder method was un- 
suitable. 

Both methods may be carried 
on at the same time on the 
General Electric multiple diffrac- 
tion apparatus. 


(1) The X-Ray 
Examinations 


Crystalline com- 
pounds each have 
definite form and 
size of unit crystal which are 
characteristic. X-rays are dif- 
fracted by crystalline compounds 
and if a photographic plate or 
film is so placed that the com- 
pound is between the plate or film 
and the X-ray source, a pattern 
is obtained on the plate or film 
(due to the diffracted rays), that 


8G. L. Clark, X-Ray Metallography 
of 1929. G. L. Clark, Applied X-Rays. 
Terrill and Ulrey, X-Ray Technology. 
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is characteristic of the compound. Patterns thus obtained can be 
measured and with the proper calculations the size and kind of the 
unit crystal can be obtained and this identified. 

As the substances causing opacity are believed to be crystalline com- 
pounds their identity can be 
established by X-ray examina- 
tions and subsequent calcula- 
tions. It is much simpler, how- 
ever, to compare the pattern 


Quadrant Cassette 


filter 
Mee Spring and film 


‘~Specimen 
~ Zero beam fl 
= 3 3 
| X-Ray Tube 
Fic. 1.—Powder diffraction apparatus of General Fic. 2.—Apparatus for pinhole 
Electric Company. diffraction pattern 


of the enamel with the pattern of pure compounds and thus to identify 
the opacifying compound or compounds. (For example see Figs. 3 to 7.) 
III. Discussion of Results 


(A) Crystalline Sb.O; (antimony pentoxide) is the compound causing 
opacity in enamels containing the following opacifying agents: 


(1) Antimony oxide and fluorspar Enamel 49Sb 

(2) Antimony oxide and cryolite Enamel 50Sb 

(3) Antimony oxide, fluorspar, and cryolite Enamel R52, 48Sb 
(4) Sodium antimonate and fluorspar Enamel 49NA 

(5) Sodium antimonate and cryolite Enamel 50NA 

(6) Sodium antimonate, fluorspar, and cryolite Enamel 48NA 


(B) Crystalline SnO, (tin oxide) is the compound causing opacity 
in enamels containing the following opacifying agents: 


(1) Tin oxide and fluorspar Enamel 49Sn 
(2) Tin oxide and cryolite Enamel 50Sn, R42 
(3) Tin oxide, fluorspar, and cryolite Enamel 48Sn, R46 


Fic. 3.—Hull-Debye-Scherrer diffraction pattern for crystalline Sb2Os, 
antimony pentoxide. Pattern obtained for antimony enamels, 49Sb, 50Sb, 
R52, 48Sb, 49NA, 50NA, 49NA. 
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Fic. 4.—Hull-Debye-Scherrer diffraction pattern for crystalline SnOs:, tin 
oxide. Pattern obtained for tin enamels, 49Sn, 50Sn, R42, 48Sn, R46. 


Fic. 5.—Hull-Debye-Scherrer diffraction pattern for crystalline NaF, sodium 
fluoride. Pattern obtained for cryolite enamels, B, 50NSF. 


Fic. 6.—Hull-Debye-Scherrer diffraction pattern for crystalline CaFs, 
calcium fluoride, or fluorspar. Pattern obtained for fluorspar enamels, A, 
49NSF. 


Fic. 7.—Hull-Debye-Scherrer diffraction pattern for crystalline NaF plus 
CaF:;, sodium fluoride plus calcium fluoride. Pattern obtained for cryolite 
plus fluorspar enamels, Def, 49NSF, 48NSF. 
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(C) Crystalline NaF (sodium fluoride) is the compound causing 
opacity in enamels containing the following opacifying agents: 


(1) Cryolite Enamel B 
(2) Cryolite and sodium silico-fluoride Enamel 50SNF 


(D) Crystalline CaF, (calcium fluoride) is the compound causing 
opacity in enamels containing the following opacifying agents: 


(1) Fluorspar Enamel A 
(2) Fluorspar and sodium silico-fluoride Enamel 49SNF 


(E) Crystalline NaF and CaF, (sodium fluoride and calcium fluoride) 
are the compounds causing opacity in enamels containing the following 
opacifying agents: 

(1) Cryolite and fluorspar Enamel Def 


IV. Summary 


(1) SnOy, is the primary opacifying compound when commercial tin ox- 
ide is the primary opacifying agent. 

(2) SbeO; is the primary opacifying compound when commercial anti- 
mony oxide or sodium antimonate are the primary opacifying agents. 

(3) Sodium silico-fluoride, fluorspar, and cryolite aid in the develop- 
ment of opacity when used with tin oxide, antimony oxide, or sodium 
antimonate, but do not in themselves cause opacity. 

(4) Commercial antimony oxide is oxidized during smelting to antimony 
pentoxide. 

(5) The tin oxide which causes the opacity is not dissolved by the 
smelting. 

(6) Sodium silico-fluoride, fluorspar, or cryolite give opaque glass when 
used as opacifying agents alone. 

(7) Sodium antimonate reacts with the enamel glass leaving crystalline 
antimony pentoxide as an insoluble opacifying agent. 

(8) The other known opacifying agents: Opax (zirconium oxide), Melto- 
pax (a sodium-zirconium-silicate), titanium oxide, bone ash (calcium 
phosphate), zircon (zirconium silicate), and others mentioned before 
are being studied alone and in combination and will be reported on later. 

DEPARTMENT OF CERAMIC ENGINEERING 
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ADDITIONAL DATA ON STOKER-FIRED TUNNEL KILN' 


By G. G. Kent Anp E. M. Rupp 


ABSTRACT 


A description is given of the stokers, their operation, the difficulties that were over- 
come in order to adapt them successfully to this type of work, and the method of han- 
dling the fuel from hopper cars to the kiln. The economies effected by the installation 
and the subsequent changes in methods of handling the product are also given. 


I. Introduction 


The first application of stoker firing to a tunnel kiln was made at the 
Peru, Indiana plant of the Square D Company, where dry-pressed elec- 
trical porcelain is manufactured.? The first stokers possessed some weak- 
nesses and the new ones were developed by the Laclede Stoker Company. 


II. Stokers 


The new set of stokers was installed early in 1930 and are of the same 
type as the original set, incorporating improvements brought about by 
experience with the original stokers. 

There were some mechanical weaknesses in the original stokers which 
were eliminated by heavier construction in the new set. 

The original tuyéres were of gray iron, but tuyéres of special alloy steel 
were in use for 17 months and were still usable when removed. Tuyéres of 
this special alloy were installed with the second set of stokers and showed 
no indication of failure after nearly a year’s operation. 

With the positive air control incorporated in the new design, no trouble 
has been experienced in maintaining the proper condition in each furnace 
separately and in regulating exactly as desired the length of flame which 
passes into the tunnel where combustion is completed. 

In the first installation, cleaning the furnaces was a most serious difficulty 
due to clinkers freezing to the side and back walls, which were of clay re- 
fractories. In installing the new stokers the firebrick side and back walls 
were removed to a height of four courses above the grates and replaced 
with silicon-carbide brick which are air-cooled. This air enters one side of 
the furnace, passes back of the bridge wall, and out on the opposite side. 
This plan has eliminated the cleaning difficulties and it is now possible to 
clean a furnace thoroughly in less than five minutes with such a small drop 
in furnace temperature that the crown couples in the tunnel are not af- 
fected. Each furnace is cleaned once every 24-hour period and the cleaning 


! Presented at the Annual Meeting, AMERICAN CERAMIC Society, Cleveland, Ohio, 
February, 1931 (White Wares Division). Received February 12, 1931. 

2 C. B. Harrop and H. S. Orth, ‘Stoker Application to the Car Tunnel Kiln,”’ Jour. 
Amer. Ceram. Soc., 12 [6], 406-409 (1929). 
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has been so arranged that no car is directly subjected to the cleaning 
influence more than once. 

With the original design there was a tendency for the stoker frames to 
burn up and warp, thus allowing considerable air leakage. Accordingly, 
the frames of the new stokers are cored for air cooling, the air being ob- 
tained from the main air supply fan. The frames seal against a recess in 
the brickwork, making the front of the stoker flush with the furnace front. 
The furnace doors are lined with a rammed or monolithic lining and both 
these doors and the ash-pit doors are 
machined so as to allow a minimum 
of air leakage. 

All of the air for the kiln is fur- 
nished by one air-supply fan driven by 
a 10 h.p. motor. 


III. Economies Effected 


At the time the tunnel kiln was being 
considered a battery of five periodic kilns 
wasinuse. These were ina straight line 
and a conveyer was used for loading and 
unloading. This gave an efficient oper- 
ation with a minimum of labor for this 
type of kiln. Accordingly, the savings in 
labor on changing from periodic to tunnel 
kiln operation were less than could be 
expected in most installations. 

It was necessary, therefore, to effect sufficient savings elsewhere to 
justify the investment required by a tunnel kiln and a building to house it. 
Natural gas was not available, manufactured gas was prohibitive, and the 
increased cost of fuel oil in a tunnel kiln was sufficient so that the net 
economy did not justify the investment. The use of coal was indicated and 
has been justified in this installation. 

In the periodic kilns a good grade of Kentucky coal (5 by 2) was used. 
With the tunnel kiln, the 2-inch modified slack grade of the same Kentucky 
coal is being used. It was found by experimenting with several grades of 
gas coal that the best results are to be obtained with a coal having the 
following analysis: 


Fie. 1. 


Moisture 1.80% Sulphur 0.60% 
Volatile 36.00% B.t.u. 14,415 
Fixed carbon 59.25% Fusion temperature of ash 2450°F 
Ash 4.75% 


Considering the difference in cost of the two grades of coal, as well as the 
increased capacity obtained in the tunnel kiln, there is a fuel savings of 
approximately 70%. 
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The building which houses the kiln is 300 by 88 feet, has two saw-tooth 
bays and one monitor bay, and is heated by the waste heat from the kiln. 
This building also houses the cleaning, glazing, inspection, and shipping de- 
partments. 

The installation of the tunnel kiln led to the design of a conveyer which 
is used for handling ware through cleaning, glazing, and placing. The car 
loading is done at the end of this conveyer. In the unloading and inspec- 
tion departments a similar conveyer of the carrousel type was also in- 
stalled. This effected some savings in handling the finished ware and 
empty saggers. 

The improved quality generally expected with a tunnel kiln has been 
realized, including more uniform firing, reduction of the number of rejects 
due to handling, overfiring, and underfiring, and a more uniform finish on 
glazed pieces. 


IV. Conclusions 


A year’s experience with the improved type of stoker has clearly demon- 
strated that this installation is quite satisfactory from the standpoint of 
manufacturing economies and improved quality of the product. This 
method is worthy of consideration by those who have neither gas nor fuel 
oil available at such a price as to be competitive with coal. 


Tue Sovars D Company 
Peru, INDIANA 
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OBSERVATIONS ON THE FIRING OF A DOWNDRAFT KILN 
WITH A STOKER SITUATED OUTSIDE THEREOF! 


By W. E. Rics* anp H. C. Harrison? 


ABSTRACT 


This paper presents some observations that were made during a series of tests on 
round downdraft kilns fired with a single stoker, and shows the economies that can be 
expected with this method of firing and the disadvantages that must be overcome. 


I. Purpose of Investigation 


During 1930, the U. S. Bureau of Mines in coéperation with The Ohio 
State University Engineering Experiment Station, made seven tests on 
kilns fired with a stoker in a small furnace situated outside and adjacent to 
them. 

The purpose of these tests was as follows: (1) to determine the charac- 
teristics of operation that such an installation must possess to enable it to 
fulfil the conditions imposed by the kiln and ware and (2) to develop the 
plant to a degree of perfection to make it a reliable and controllable source 
of hot gases for the kiln, so that design of kilns and settings could be studied 
independently of the variables introduced by hand firing. 


II. Description of Stoker and First Installation 


(1) Stoker The stoker is of the small overfeed type developed for small 
industrial furnaces and boilers up to 250 horse power. It con- 
sists of a series of five step-grates, of which the first and third are given a 
reciprocating forward and backward movement by a '/2-h.p. motor; the 
second, fourth, and fifth grates are stationary. The reciprocating move- 
ment feeds the coal from the hopper and advances the fuel bed; it can be 
adjusted by means of a link between zero and 4 inches per stroke, which 
corresponds to a change of rate of movement of the fuel bed from zero 
to 320 feet per hour. An adjustable gate regulates the depth of the fuel 
bed between 3'/2 and 7 inches. Thus, the rate of feeding coal is variable 
within wide limits. 
The rate of burning depends on the supply of air, rate of admission of 
which is controlled by a damper between the fan and the wind-box under the 
grates. A damper in the wind-box permits control of the relative amounts 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Cleveland, Ohio, 
February, 1931 (Structural Clay Products Division). 

Published by permission of the Director, U. S. Bureau of Mines, and the Ohio State 
University. (Contributed by the Pittsburgh Experiment Station, U. S. Bureau of 
Mines, Pittsburgh, Pa.) 

2 Associate Fuel Engineer, U. S. Bureau of Mines, Pittsburgh Expt. Station, Pitts- 
burgh, Pa. 
3 Senior Research Engineer, The Ohio State Univ., Engineering Expt. Station, Rose- 
ville, Ohio. 
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of air supplied under the front and rear halves of the grate. At first the 
fan was driven by a 5-h.p. motor, but later by one of 71/2 h.p. 

The grate is 6 by 7 feet, or 42 square feet in area. The kilns fired are 
round, 32 feet inside diameter (the area inclosed by their walls is 804 
square feet) hence, the area of the grates is 5.2% of the area inclosed by the 
walls of the kilns. This compares to 12.5% generally recommended for 
hand-fired kilns in which the coal is burned by natural draft. The stoker 


Fic. 1.—Plan and sectional elevation of first setting of stoker to fire 
two kilns alternately. 


is rated by the manufacturers to burn 1500 pounds of coal an hour, or 
approximately 35 pounds per square foot per hour. 

Two different installations were tried, in both of which the furnace was 
inclosed by a housing where a pressure of air greater than that in the furnace 
could be developed and maintained by means of a by-pass from the forced- 
draft fan. This construction makes it possible to maintain pressures in the 
furnace and kiln, but avoids the damage that would otherwise be caused to 
refractories in the furnace by outward leakage of hot gases. 

(2) Kilns Figure 1 is a plan of the first installation. This was designed 
to fire two kilns alternately with one stoker and furnace placed 
between them. 

As shown in Fig. 2, the furnace was above the floor level of the kilns and 
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the hot-gas duct into the kiln designated ‘‘No. 2” was made of 36-inch 
fireclay sewer pipe laid in a cradle of fire brick on the floor of the kiln. The 
hot-gas duct into kiln 3 was under the floor from the wall to near the center 
of the kiln. The stacks at the ends of the hot-gas ducts that carried the 
gases upward in the kilns were approximately 4'/. feet high. Figure 3isa 
section through the stoker, furnace, and housing. 


Ill. Tests with First Installation 


Three trials were made with the first installation; the first on kiln 3, the 
second on kiln 2, and the third on kiln 3. Inasmuch as neither of the kilns 
had been used before their first trials with the stoker, they were heated 
slowly to avoid damage by unequal expansion which might result from too 


Fic. 2.—Sectional elevation of first setting of stoker to fire two kilns 
alternately. 


rapid heating. The first trial was made with a firing schedule of 20 days, 
the second, 14 days, and the third, 7 days. 
(1) Increased Kiln For the first test, kiln 3 was set with 76,380 face brick, 
Capacities for the second test, kiln 2 with 78,660 face brick, and 
for the third test, kiln 3 with 74,005 face brick. 
The capacity of these 32-foot kilns as normally set at the plant is 
70,300 brick; therefore, the capacity gained by elimination of the 12 bag 
walls around the kiln was 8.7%, 11.9%, and 5.3%, respectively, in these 
three tests. In none of these was the setting as close to the walls as it 
should have been. 
(2) Coal Consumption The coal used for the first two trials was 183 and 
92 tons, respectively; these amounts were high 
principally because of the slow schedules of heating, hence, these figures 
are not of interest. The third trial was fired with 53 tons of coal, or 1432 
pounds per 1000 brick. The kiln was fired in 161'/; hours, but should 
have had about 12 hours more time to soak. The average practice at 
the plant at this time was 1733 pounds of coal per 1000 brick, and 240 to 
260 hours to fire; hence, the saving with the stoker was 17.3% of the 
weight of coal used and 30% of the time required. 
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The coal burned was slack from the Middle Kittanning (No. 6) coal bed, 
Crooksville field, Ohio. Its calorific value was 11,590 B.t.u. per pound 
and the softening temperature of its ash was 2230°F. This slack cost $1.10 
per ton delivered, whereas for hand firing, the run-of-mine coal from the 
same mine cost $1.60; the saving in cost of coal, therefore, for the third 
test was 43%. 

In the first installation the furnace had three water-cooled elements, 
one at the slag line in each side wall and a pipe to support the rear end of the 
grates, as shown in Fig. 3. During the first three trials a reliable supply of 
water for these parts was not available and they were frequently endan- 
gered by interruptions to the supply. 

: The prearranged schedule of a slow rate of 
8) heating was followed without difficulty during 
the first 5 days of the first test with natural draft; after 5 days the fan 
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Water cooled support : 
Fic. 3.—Section through stoker and furnace in first setting. 


was started and forced draft used. The schedule was followed easily 
until the temperature in the top of the kiln reached 1700°, after which the 
temperature in the kiln could not be increased because of a large drop in 
temperature of the gases between the furnace and the kiln. Apparently, 
this was caused by inability to burn enough coal, slow movement of the 
gases in the duct, and the resistance offered by four right-angle bends in 
the path of the gases; therefore, this test was stopped. 

. In this test the prearranged schedule was fol- 
7 ns os lowed until the temperature in the top of the 
kiln reached 1700°F, after which the temperature could be increased only 
slowly and with difficulty, accompanied by excessively high temperatures 
at places in the furnace where holes burned through the fuel bed. A 
temperature of 1950°F was attained in the top of the kiln, but it was 
necessary to stop the test before the firing could be completed because the 
arch in the front of the furnace slagged so badly that a section of it fell in. 
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. The furnace was repaired, the area of the 
(S) Test No. 3 on Kila 3 duct into kiln 3 was reduced to increase the 
velocity of gases through it, and the third test was started. This was on a 
faster schedule than the preceding tests. The schedule was followed until 
the top reached 1950°, when again it could not be maintained because of 
inability to burn the coal fast enough; even with the rate of burning at- 
tained, excessive temperatures at the rear end of the furnace caused the 
arch to burn and fall in, so that this test also was stopped without complet- 
ing the firing. This, however, was a more satisfactory test than the 
other two. 


IV. Discussion of Three Tests 


An arrangement that will permit one stoker to serve two or more kilns is 
desirable because of the reduced initial cost, but these three tests showed 
some serious weaknesses in the construction that was used, the principal 
ones being given as follows: 

(1) The large housing was a cumbersome arrangement which did not 
serve its purpose in that it did not facilitate operation of the stoker; also, 
the correct difference of pressure between the furnace and housing could 
not always be maintained because of the necessity of removing ash through 
the small air-lock. 

(2) The dampers between the furnace and kilns were a source of trouble, 
and indicated that they would be so continually because of the high tem- 
peratures to which they were subjected. 

(3) The strut-like part of the housing between the two kilns developed 
troublesome cracks because of the expansion of the kilns. 

(4) Although it would have been possible to have developed enough heat 
to complete the firing by increasing the speed of the forced-draft fan, the 
loss of heat in the long passages from the furnace to the kilns was so great 
that it would have required extremely high temperatures in the furnace 
accompanied by severe erosion by slag. The latter trouble would have 
been less in evidence if a coal with more refractory ash could have been 
used. 


Instead of attempting to overcome these difficulties in the original 
installation, it was decided to construct an entirely new installation which 
would eliminate their causes, as it was believed that this procedure would 
hasten progress of the investigation. 


V. Description of Second Installation 


The second installation, shown in Fig. 4, is arranged for the firing of only 
one kiln. The furnace is built with its rear end toward the kiln, in a pit 
whose floor is 71/2 feet below the floor of the kiln. The entire space under 
the grates forms the wind-box and the ash is discharged into a deep pit at 
the rear, whence it is removed through a door at the side. The rear end of 
the grate is supported by a wall that also serves to separate the wind-box 
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from the ash-pit, and silicon-carbide refractories are used in each side wall 
at the slag line instead of the water-cooled elements of the first installation, 
so that there is no water-cooled part in the second setting. A flat sus- 
pended arch is used instead of the sprung arches of the first furnace. The 


Fic. 4.—Second setting of stoker to fire one kiln. 


whole furnace is inclosed in a steel housing which is only a few inches larger 
than the furnace. 

From the rear of the furnace at the wall of the kiln a hot-gas duct 3 feet 
wide by 27 inches high at the walls with a 12-inch rise in its arch leads to an 
uptake at the center of the kiln. The bottom of this duct is 41/2 feet below 
the floor of the kiln and the top is at the level of the suspended arch of the 
furnace. The permanent uptake at the center of the kiln ends at the floor, 
so that a temporary track can be laid across it for entrance of cars of dried 
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brick for setting; when the kiln has been set to the center the uptake is 
extended by 9-inch walls of fire brick to about 5 feet above the floor. 
These brick are laid without mortar to facilitate their removal for subse- 
quent settings. 

VI. Tests with Second Installation 


Four firing trials were made with the second installation, and their 
results are summarized in Table I. 


TABLE 


TESTS ON KILNS FIRED WITH STOKER IN SECOND INSTALLATION 
Test 


Item 4 5 6 7 
Brick in kiln 57,919 64,697 93,260 94,848 
Type of brick 3-in. Dunn 3-in. Dunn Face Face 
lug pavers lug pavers 
Firing period (days) 61/4 7 10°/, 
Coal burned (tons) - 49.3 49.9 40.6 92.2 
Coal per 1000 brick (Ib.) 1704 1541 871 1943 
Increased setting (%) 13.5 26.8 32.7 35.0 
Coal, weight saved (%) 41.1 46.7 49.7 —12.1 
Coal, cost saved (%) 59.5 63.4 65.4 22.9 


In normal operation of the hand-fired kilns at this plant a 32-foot kiln is 
set with 51,000, three-inch Dunn lug pavers and the consumption of coal is 
2890 pounds per 1000 brick. This consumption of coal is higher than good 
practice; therefore, if instead of the average coal used at this plant, 2000 
pounds per 1000 pavers are taken as a fair figure, the coal saved is 14.8% 
and 23.0% and the saving in cost of coal is 41.4% and 47.0% for tests 4 and 
5, respectively. The saving of fuel in these trials is due to three factors: 
(1) increased setting in the kiln to absorb heat, (2) improved control 
afforded by forced draft, and (3) faster rate of firing. The use of lower 
priced coal on the stoker than can be burned in hand-fired furnaces ac- 
counts for a greater saving in cost than in quantity of fuel. 

In tests 4, 5, and 6, prearranged schedules of heating were followed to 
completion. For test 7, the kiln was set without the extension of the hot- 
gas uptake above the floor, so that hot gases were exposed to the ware as 
soon as they passed above the floor. This was done to try to heat the 
lower part of the setting faster and to eliminate the lag of temperature be- 
tween the top and bottom. The result was that twice the hot-gas uptake 
was filled with brick which fell from the setting and the test had to be 
stopped each time to clear it; the second time the uptake was extended to 
5 feet above the floor, after which the firing was completed. Therefore, 
the unsatisfactory results of this test cannot be charged against the stoker. 


VII. Discussion of Two Sets of Tests 


The heat account of the furnace and kiln affords 


(1) Heat Accounts another means of comparison of these results with 


> 
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average practice. Table II gives a complete heat account of a kiln that 
may be called representative of good hand-firing practice and one for 
test 6, in which no attempt was made to measure the heat stored in 
the kiln and other small losses. 


TABLE ITI 
Heat ACCOUNTS, IN PERCENTAGE OF TOTAL HEAT IN FUEL FIRED 
Hand-fired Stoker-fired 
Heat item kiln kiln, test 6 
Used to fire ware 26.3 49.5 
In combustible in ash 4.4 1.5 
In combustible in flue gases 0.3 0.1 
In dry flue gases 31.8 23.2 
In water vapor in flue gases 6.2 5.0 
Used to evaporate moisture from brick 0.9 ) 
Stored in walls of kiln 6.3 
Stored in crown of kiln 2.1 
Lost by radiation from walls of kiln 1.3 20.7 
Lost by radiation from crown of kiln 5.0 
Stored in bottom of kiln . 10.9 
Not accounted for 4.5 
Total 100.0 100.0 


Comparison of these heat accounts shows that the saving of coal is ac- 
complished principally by the absorption of more heat by the setting 
and the decreased loss of heat in dry flue gases. 

Another item that is materially decreased by the stoker is the heat 
lost in combustible in the ash and refuse removed from the ash-pit. With 
regard to the loss of combustible in ash it is of interest to note that whereas 
analysis of ash showed 25% combustible for the first test with the stoker, 
this was progressively reduced as the fireman became more familiar with 
the operation of the stoker, until it was only 7% for test 7. The 1.5% of 
heat lost in combustible in the ash in test 6 corresponds to about 10% 
by weight combustible in ash and refuse. 

7 The outstanding features of these installa- 

Maintained tions are (1) the method of introducing hot 
gases at the center of the kiln and (2) the 

inclosure of the furnace in a pressure chamber, thereby providing means 
to maintain pressures throughout the system. Table III gives the average 
pressures in the wind-box, furnace, housing, and kiln during test 6 in 
inches of water column. These are representative of the performance of 
the second installation. With them is given the power required by the 
motor that drives the forced-draft fan, in kilowatts per 24-hour day. 
. No pressures were measured in the furnace in the first 35 hours because 
during that time forced draft was not used. The pressures given are 
averages of hourly observations made during the intervals indicated 
in the first column. Temperatures measured in the kiln show that the 
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TABLE III 
PRESSURES IN FURNACE AND KILN DURING TEsT 6 


Pressures (inch of water) 
Kiln Power to 
‘ ~ drive forced- 


Time Wind- Furnace Main draft fan 
(hours) box Furnace housing Top Middle Bottom flue (kw./day) 
0-35 —0.013 —0.068 —0.084 —0.236 56.3 


35-47 +0.379 +0.039 +0.114 +0.116 +0.039 +0.005 —0.159 88.0 
47-80 +0.963 +0.343 +0.420 +0.364 +0.276 +0.233 —0.108 140.0 
80-126 +1.242 +0.512 +0.580 +0.464 +0.398 +0.359 —0.132 133.0 


+ indicates pressure greater than atmospheric. 
— indicates pressure less than atmospheric. 


firing of a kiln under pressure does not improve the distribution of heat 
from top to bottom of the setting materially, although the outside of the 
setting may be slightly hotter because infiltration of cold air is avoided. 
This method of operation did not result in any damage to the kiln. 

In the first installation, the highest rate of burning 
maintained was 1039 pounds of coal an hour, or 
25 pounds per square foot of grate per hour. In the second installation, 
higher rates could be maintained when desired; for example, during a 
6-hour period of test 7, coal was burned at the rate of 1668 pounds per 
hour, or nearly 40 pounds per square foot of grate per hour, which is in 
excess of the rated capacity of the stoker. These high rates, however, 
are probably not desirable or necessary; if test 6 be taken as representa- 
tive, a rate of 900 pounds per hour was apparently ample, for during this 
test the average rates were 350 pounds per hour during the first 35 hours, 
538 pounds from the 35th to the 47th hour, 700 pounds from the 47th 
to the 80th hour, and 852 pounds from the 80th to the 126th hour. 

The power required to drive the stoker did not seem to vary materially 
with the rate of burning, but it was sometimes slightly increased by clinkers 
on the grates. The power required by the '/.-h.p. motor which drives 
the stoker is 2.83 kilowatts per 24-hour day. 

In the second installation there was some leakage from the wind-box 
to the rear of the furnace; also, the walls of the furnace pulled away from 
the kiln and opened cracks through which air from the housing leaked 
into the hot-gas duct. Therefore, at no time was it possible to reduce 
the excess air as low as it should have been. In test 6 the lowest per- 
centage of excess air was 78, the average condition during the last 46 
hours of the test, when 20% would have been more desirable. 

Operation of the stoker to date has required 
more attention than is desirable. To adhere 
to a fixed schedule of heating requires frequent adjustment of the rate of 
feeding coal and of the dampers which control the amount of air admitted 
and also the pressures. Further, to remove ash from the ash-pit it is 
necessary to reduce the pressure in the furnace by stopping the forced- 


(3) Rates of Burning 


(4) Operation of Stoker 
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draft fan; to slice the fire and keep it free of clinkers it is necessary to 
empty the coal hopper, stop the fan, and insert the slice bar under the coal 
gate. These operations all require time and labor, and the interruptions 
make an irregular rate of heating and prevent the constant operation which 
is desirable for a thorough study of the kiln and setting. These are details 
that are of more importance in this particular type of stoker application 
than they would be in others, especially if the furnace were not operated 
under pressure. 

During the seven tests there was no deterioration of 


5) Maint 
(5) Maintenance the parts of the stoker, save that twice when the 


Fic. 5.—Interior of furnace after 526 hours of service, showing deterio- 
ration of refractories. 


pressure in the furnace was high the coal ran so low in the hopper that it 
did not form an effective seal against the gases, so that the fire burned 
back into the hopper and burned the coal gate, necessitating replacement. 

The low fusion temperature of the coal ash caused severe erosion and 
corrosion of the refractory walls‘and arch of the furnace. It did not 
damage the hot-gas duct noticeably, but much ash was carried into the 
kiln where it deposited in the form of fine dust '/: to */, inch thick on all 

exposed parts of the setting; this did not damage the kiln or the ware, 
‘ but conceivably it might damage some ware. Some ash adhered to the 
crown where droplets melted and dropped onto the top courses of the 
setting, but these did not adhere to the brick and caused no damage. 
The accumulation of ash, however, is detrimental when the kiln is drawn, 
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Fic. 6.—Interior of furnace after 700 hours of service, showing further 
deterioration of refractories (taken from same point as Fig. 5). 


Fic. 7.—Rear part of furnace and hot-gas duct after 700 hours of service. 
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as most of it finds its way into the flues which, as a result, must be cleaned 
frequently. 

The erosion of refractories in the furnace is more serious. Figure 5 
is a photograph of the interior of the furnace after 526 hours of service 
and Fig. 6 is another photograph taken from the same place after 174 
additional hours of service, or a total of 700 hours. These show deep 
channels in the arch near each side wall and failure of side walls. 

Apparently, failure of the arch was due in part at least to poor distri- 
bution of air under tle grates. The failure of the side walls was due 
partly because they were not well enough tied to the outer wall, but Fig. 
6 shows that some of the brick were eroded nearly half through. These 
two figures also show that the silicon carbide at the slag line did not 
deteriorate noticeably. Figure 7 is a view looking from the front toward 
the rear of the furnace and into the hot-gas duct; it also was taken after 
700 hours of service. It was necessary to replace parts of the side walls 
after 700 hours, and to replace the arch after less than 900 hours of service. 
Seven hundred hours is equivalent to four 7-day firings. 


VIII. Summary 


This application of a single stoker te a round downdraft kiln included 
the three ideal basic features of (1) control of the rate of burning and the 
composition of the furnace gases, (2) control of the pressure inside the 
kiln and, (3) symmetry of distribution of the hot gases by their entering 
at the center of the kiln. These three features should permit the 
optimum results to be obtained for the combination economy of fuel and 
quantity and grade of ware produced, provided there were full knowledge 
of the relationship of the temperature cycle to the grade of ware produced, 
and the methods of attaining these results did not introduce secondary 
disadvantages. 

Although the means for control were present, yet in no test was there 
perfection in control, partly because of lack of perfection in the means of 
control of the human element in using them, and because of imperfections 
in the controls and of failures in the structures. In addition, the tempera- 
ture cycle to give optimum results was not known and almost necessarily 
must be largely obtained by experience for each installation, ware, and coal, 
unless a method of small-scale laboratory test is devised, whose results 
can be translated into full-scale operation. 

The main objective of the investigation was not to test one particular 
make of stoker or to determine its structural defects, although these 
factors necessarily form part of investigations of this type and are of 
primary importance; rather, it was desired to determine the possibilities 
in the principle of firing with a single stoker which would be helpful to the 
ceramic industry and to manufacturers of stokers. Unfortunately, the 
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structural factor was too predominant, and caused such interruptions and 
delays that to date the orderly thorough investigation on the lines 
of the main objectives has been hampered; although the tests have 
not gone far enough to permit results to be expressed in complete cost 
values, yet a statement of results to date should help. The deductions 
deal more particularly with structural factors; they are classified with 
suggestive notes: 

(1) The first installation with one stoker for two kilns was not successful 
for reasons previously explained. It aimed at high perfection of principle 
which in operation did not prove to be practicable. 

(2) The movable damper, constructed of refractories held together by 
steel supports, which controlled the hot gases in the first installation, 
caused so much trouble that the conclusion was reached that a water-cooled 
damper would be necessary if the movable feature were retained. The 
introduction of water-cooling would be objectionable in most plants, and 
further, the heat absorbed by the water would be wasted; the natural 
option would be to build brick walls in the openings alternately, although 
this might entail some increase of the time for a complete firing cycle 
because of the necessity for cooling the furnace and ducts before the walls 
could be built. 

(3) Any plan to make one stoker serve two kilns will cause an increase 
in length of duct, more turns, or both, than will an application to a single 
kiln. The right-angle turns adopted in the first installation should cer- 
tainly be avoided; it is probable that a Y-construction of ducts would be 
better because it would reduce the resistance to flow of gases and the action 
on the refractories would be less severe. 

(4) In the first installation the stoker was on the ground level; in the 
second, the contour of the ground at the plant made it easy to place the 
stoker below the ground level so that the hot-gas duct from the furnace 
was horizontal and had no fall, but it is not probable that a pit of such depth 
would be feasible at most plants. There is a somewhat prevalent idea that 
a hot-gas duct of this kind should not have a fall and that if it has, the heat 
cannot be passed through it as readily as though it had not. Although a 
fall is not desirable, particularly with natural draft, yet there is no funda- 
mental reason why it will limit the flow of gas if there be enough stack 
draft or furnace pressure. Rectangular turns and falls are certainly un- 
desirable because they entail loss of head, sweeping of the surfaces with the 
hottest gas, more probability of leakage, and may build up pressures or 
cause eddies in the rear of the furnace that will be destructive to its re- 
fractories; they are less desirable and more likely to harm the refractories 
with coals of low fusion ash; it would be incorrect, however, to conclude 
that the investigation has shown that the placing of the stoker above 
ground level is impossible. 

(5) The design of the stoker itself and its furnace is a problem for manu- 
facturers of stokers. They should realize that conditions of service are 
more severe in a Dutch oven than in installations where a stoker is placed 
directly under a boiler. Conditions were also more severe in these applica- 
tions to kilns because there was leakage of air into the ducts beyond the fur- 
nace and this meant that the temperature of the gases in the furnace must 
be higher. Further, the stoker must be suited to the fuel to be used, and 
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frequent repairs to arches and walls, and failures that necessitate stopping 
during a firing should be avoided, even if the initial cost be higher. 

(6) Convenient removal of the ash without the necessity of, or at least 
with minimum stoppage, is desirable. 

(7) The minimum size of stoker to do the work satisfactorily is im- 
portant. The tests here reported are a useful guide, but confirmation of 
these data by further firings now being made by the plant operatives is 
desirable. The responsibility for specifying the size must rest with the 
stoker manufacturer; but it is logical that he should ask for a schedule of 
heat requirements, data on which were rather indefinite when the size of 
the stoker used in these tests was decided. 

(8) When deciding on the size of stoker the effect of the rate of burning 
on the dust carried into the flues and kiln must be considered. Data on 
the dust carried out are not plentiful, but some issued by the U. S. Bureau 
of Mines show that it depends on the coal as well as the rate of burning. 
The quantity of dust carried out from the fuel bed of a stoker will be greater 
than with hand firing because of the higher rate of burning, the agitation 
of the fuel bed, and the greater proportion of fine coal that is usually present 
in coals burned on stokers. 

The quantity of dust carried into the kilns during these tests was ex- 
cessive; in addition to the causes enumerated in the preceding paragraph 
it is probable that the fall of the ash from the rear end of the stoker into the 
ash-pit and the small area of the underground duct were contributory 
causes. Although the ware was not damaged, yet the heavy deposit en- 
tailed more labor in drawing the kiln. The quantity of dust carried into 
the kiln is considered to be one of the most serious disadvantages encountered 
in these tests and would not be allowable or tolerated at many plants. 

(9) Firings were not steady enough to permit detail studies of the dis- 
tribution of the gases and heat through the kiln. The central stack and 
underground flues gave no particular trouble except through attempts to 
eliminate the stack. There was some expectation that the vertically 
rising gases might impinge on the central portion of the crown and damage 
it, but the crown showed no more deterioration than occurs with hand 
firing. 

(10) It should be recognized, however, that a symmetrical supply of hot 
gas from a central stack will not of itself insure uniform distribution of the 
gases, and that this will depend on the combined effect of the setting, 
floor openings, and ducts; several arrangements of floor openings were 
tried during these tests. The development of this method of firing has 
not reached a stage of perfection that will permit its use as a source of hot 
gases for study of the construction of kilns and settings. The distribution 
of heat in the kiln and setting during these early trials with accelerated 
rates of firing, however, has shown the importance of properly proportioned 
openings in the floor, and that proper setting of ware in the kiln is as im- 
portant as any other feature of the design of the kiln of which the setting 

_becomes a part. 


(11) The feasibility of the underground main duct and the central stack 
can be taken as proved, but again, final judgment must be withheld until 
they have stood the test of time. The correct sizes for the main ducts are 
open to question, but the experiences on these tests indicated the desirabil- 
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ity of keeping the size large, both to reduce the resistance and to prevent 
the heavier dust deposit. 

(12) Little definite information was gained on the benefit of having con- 
trol of the pressure in the kiln. One would expect gains from it, or rather 
the avoidance of losses, particularly if the maximum volume is taken for 
the setting, and the space between it and the wall made small. Measure- 
ments of temperature showed that the distribution of heat was affected by 
the wind, and a pressure in the kiln should help to counteract this. 

(13) The data show that the cost of firing was reduced because of the 
increased number of brick that could be set when the bag walls were 
eliminated, by the ability to follow a schedule and reduce the time of a 
firing, and the cheaper coal that could be used in a stoker. It is not pro- 
posed at this time to attempt to balance these gains against investment and 
upkeep charges. 

(14) There was no reduction in labor, but this would not be expected 
during tests. Reduction in the labor for handling the coal and ash, and 
for work on the fuel bed will depend on the stoker and the ingenuity of its 
manufacturers. Attendance to dampers for adjustments of rates will 
depend on how closely a schedule is to be followed. Desire for exactitude 
or even for decrease in time of firing will necessitate closer attendance and 
probably more (or at least a new type of) skill in the operators. The rela- 
tive cost of labor should, however, be on the same basis, that is, for the 
total time of firing, and a saving of 30% in the time will permit 30% more 
labor. 

(15) If full advantage is to be obtained from ability to control, then 
means to judge the effect of or necessity for changes must be available, and 
suitable instruments must be included in the installation. 
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HANDLING AIR! 


By R. R. RoBINsoN 


ABSTRACT 
The following points are brought out in this paper: (1) composition of air, (2) laws 
governing flow of air, (3) laws governing expansion of air due to temperature and 
pressure, (4) methods of proportioning ducts and fans as equipment for moving air (cen- 
trifugal and disk), (6) coérdination of fan and duct characteristics, (7) selecting proper 
type of fan, and (8) use of the disk fan. 


I. Introduction 


A science is an orderly arrangement of facts concerning a subject. An 
art is the application of those facts toward the accomplishment of work. 

It is the intention of this paper to discuss the art of handling air. No 
claim is made for presentation of original data. The purpose is rather to 
be as practical as possible in illustrating how certain scientific facts may be 
used advantageously in the ceramic industry. 


II. Characteristics of Air 


When any substance is to be used, it is well to consider first the composi- 
tion and physical structure of that substance. Air is a mechanical mix- 
ture of gases composed according to various authorities as follows: 

Composition by volume (%) Composition by weight 
Nitrogen 78 .06-79 .3 75.5-77 
Oxygen 21.00—20.7 23 . 2-23 
Argon 0.94—- 0.0 1.3—- 0 

Varying amounts of carbon dioxide, usually about 0.04 of 1%, occur. 

The physical characteristics of air are those of a gas. It has weight, oc- 
cupies space, absorbs heat, carries moisture, transmits light and heat, and 
is compressible; and when the art of handling air is practiced, the laws 
which are known to govern the action of air under various conditions 
must be kept in mind. 

When changing temperature is considered, it is found from 
“Charles’ law” that the ‘‘volume of a perfect gas at a con- 
stant pressure is proportional to its absolute temperature.” 

The absolute temperature is the temperature at which a volume of a 
perfect gas will shrink to nothing if constantly cooled. It is based upon the 
fact that at 0°C a gas decreases '/.73 , of its volume for every decrease of 1°C. 
Hence, at —273.1°C or —459.6°F, the volume would be nothing. For 
practical purposes absolute zero is usually expressed as —460°F. As 
an example, if 1000 cubic feet of air at 70° is to be heated to 600°F, the 
‘volume is found as follows: 


460 + 600 _ 1060 _ “ai 
1000 * 760 + 70 = 1000 X =35 = 1000 X 2 = 2000 cu. ft. 
1 Presented at the Annual Meeting, AMERICAN CERAmic Society, Cleveland, Ohio, 
February, 1931 (Structural Clay Products Division). 
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Changes 
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Another property of air is its ability to absorb heat, usually 
called specific heat. 

The specific heat of air is the ratio of the amount of heat 
required to raise a unit of air one degree temperature and that required to 
raise the same weight of water 1°. The specific heat of air under constant 
pressure is usually taken as 0.2415. This property of air is utilized in 
heating and in cooling spaces or substances. 

When a building is to be heated by the use of “hot air’’ either in the 
form” of waste heat from furnaces or heated air from steam coils, etc., the 
amount of heat necessary is first calculated (the building radiation losses 
and the amount of heat necessary to heat the air space within the building) 
and then the amount of “‘hot air” necessary to raise the temperature of the 
room is determined by making use of the ‘‘specific heat’ of air. 

For instance, to maintain a temperature of 60° in a certain room there 
are required 1,000,000 B.t.u.’s per hour. (One B.t.u. is the heat required 
to raise one pound water from 62 to 63°F, or one degree.) 

How many cubic feet of air entering the room at 190°F will be required if 
the temperature of the room is to be 60°F? 


(2) Specific 
Heat 


Specific heat air = 0.2415 

Therefore, 1 Ib. loses 0.2415 B.t.u. per degree temp. drop 
Temperature drop = 190° — 60° = 130° 

Required 1,000,000 B.t.u. per hour 


1,000,000 1,000,000 _ 
130 X 0.2415 ~ ~31.35 ~ 31-900 Ib. air / hour 


= 532 lb./minute 


At 190°F, 1 Ib. air contains 16.31 cu. ft. 
532 X 16.31 = 8700 cu. ft./minute 


In cooling ware, etc., the volume of air required may be calculated if the 
amount of heat contained in the ware, the rate of heat, conductivity of the 
ware, and the temperature of the air supply be known. 


Moisture as ordinarily contained in the atmosphere is 
in the form of vapor and behaves like a gas until the air 
becomes saturated when the vapor condenses to a liquid and is precipi- 
tated. The moisture-carrying capacity of air being dependent upon tem- 
perature is spoken of as “relative humidity.” 

The relative humidity of air is the ratio between the weight of vapor 
in a given volume of air at a given temperature and the total weight of 
vapor the air could carry at that temperature. 

(4) Changes in The addition of vapor to the air changes the weight 90d 

: : cubic foot. For instance, at 70°F one cubic foot dry 
Wises 9 a air weighs 0.07495 lb., while one cubic foot of saturated 
air at 70°F weighs 0.07425 Ib. This decrease in weight is due to the fact 
that the vapor displaces some of the dry air which is a heavier gas. 

The weight of a given volume of air is also affected by the general mete- 


(3) Humidity 
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orological conditions and by altitude. The changes in barometer indicate 
higher or lower pressures in the atmosphere or denser or less dense air. 

With changes of altitude the barometer is decreased by 0.1 inch mercury 
for each additional 100 feet above sea level. 

The weight of a given volume of air, therefore, varies inversely with the 
absolute temperature, inversely with the relative humidity, and directly 
with the barometer. 

When air is in motion (1) the volume varies directly with the velocity, 
(2) the pressure varies as the square of the velocity, and (3) the power varies 
as the cube of the velocity. 

In duct systems these laws apply when no changes are made in the ducts. 

In determining volumes of air the cross-sectional area of the duct or air- 
way is multiplied by the average velocity. 

(S) Air Pressures The pressure is ordinarily determined by means of 
the water gage or its equivalent. Pressures are gen- 
erally expressed in inches of water column. 

Air pressures are spoken of as velocity, static, and total pressure. The 
velocity pressure is the pressure required to create air flow. Whenever 
there is movement in air there is some pressure required, since air has 
weight and requires force to start and keep it in motion. 

The discussion of pressures here will deal entirely with what is known as 
low pressure, namely, under 16 ounces per square inch, in which case air 
flow follows the usual hydraulic laws. 

The power is expressed in horse power (33,000 foot-pounds per minute). 

In ascertaining the velocity of air through a duct, several methods may 
be used. The most practical means generally employed, however, are 
readings by Pitot tube for high temperatures and for high velocities, and 
readings taken by anemometer for moderate temperatures and for velocities 
under 2500 feet per minute where temperatures are from 10 to 130°F. 

Since some standard of measurement must be used, the force of gravity 
is employed and the most common liquid, water, is used to measure this 
force. Pressures are, therefore, generally expressed in inches of water 
column. 

For ordinary readings a U-tube of convenient size is filled half full of 
clean water and connected at one end by means of a hose or pipe to the air 
duct. One end of the U-tube is left open to the atmosphere. When the 
water level in the arms of the tube is changed, the difference of levels is 
measured. This measurement represents the air pressure as expressed in 
inches of water column. For very sensitive readings, liquids of less weight 
are used and by applying the specific gravity of these liquids, the readings 
may be converted into inches of water column. Special instruments with 
scales arranged for liquid of definite gravity may be obtained from the 
manufacturers of fine instruments. 
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Static pressure is the pressure required to overcome the resistance of the 
sides and the obstructions of an airway. 

Total pressure is the sum of velocity and static pressure. 

It must be borne in mind that there can be no motion of air without some 
pressure. This fact cannot be too strongly emphasized. If the air is free 
to expand in all directions as soon as it leaves the agent of motion, then 
there is the velocity pressure required to create the velocity. If the air 
is confined in a directing airway, there is also the friction of rubbing surfaces 
to overcome in which case static pressure is developed. 


Ill. Velocity Readings in Ducts and Airways 


The anemometer, which may be used in moderate temperatures and veloci- 
ties, consists of a small wheel about 4 to 6 inches in diameter having blades 
set at an angle to the radius. The wheel is encased in a band of metal and 
suspended on delicate bearings. Dials, having revolving hands which are 
actuated through delicate gears by the wheel, indicate the velocity in lineal 
feet as the wheel is turned by the air current. The instrument is held so 
that the air flows parallel with the axis of wheel rotation and the time of the 
reading is taken (usually one minute). 

To obtain the volume of air flowing in a given time, the anemometer 
reading is multiplied by the cross-sectional area of the airway. It is impor- 
tant that the readings represent the average velocity of the duct. 

The following method, as employed by Thomas G. Estep, Associate 
Professor of Mechanical Engineering, Carnegie Institute of Technology, 
and J. R. Robinson, President of the Robinson Ventilating Company, in 
large rectangular airways, is the most practical for accuracy. 

The airway is sectioned into 36 sections, fine wires are strung so as to form 
36 small rectangles, and the anemometer moved at five-second intervals 
for three minutes from one section to the next adjacent one, starting in one 
corner and, after traversing the airway six times, stopping at the opposite 
corner. 

If the airway is such that a man cannot stand in it, or if it is of such size 
that a man’s body obstructs more than 5% of the area, the anemometer 
may be suspended on a pole which is so graduated that the effect of a 
sectioned airway is obtained. 

The anemometer should then be carefully calibrated and the corrections 
applied to the readings. 

For ducts of circular cross-section, average velocities are obtained by 
dividing the circular area into five equal concentric areas and taking four 
readings in each area. To accomplish this, two traverses must be made at 
right angles to each other with ten readings in each traverse. 


IV. Pitot Tube 
Where it is not practical to take velocity readings with the anemometer, 


| 

| 
— 


662 ROBINSON 


the Pitot tube is used. This instrument consists of two metal tubes, one 
within the other, the whole instrument having the general appearance of the 
letter “L.’”’ The inner tube is open at both ends, while the outer one is 
closed at one end with openings in the sides. Standard specifications may 
be obtained from U. S. Bureau of Standards. 

With the Pitot tube two gages must be used, one for indicating static 
pressure and one for velocity pressure. Because of its construction the 
tube indicates the difference between total and static pressure. The use 
of the Pitot tube involves a great deal of care. The short end of the 
tube must be inserted in the duct and the opening through which the long 
shank passes kept tightly closed. The tube must be pointed up-stream 
so that the short end is exactly parallel with the air flow. Velocity read- 
ings are taken in the positions as described for the use of the anemometer, 
but great care must be exercised to keep the tube pointing correctly and in 
the center of each small cross-section or in circular ducts at the proper radial 
point. 

Readings are in inches of water gage. To convert these to feet per 
minute, temperature, barometer, and humidity corrections must be made. 
Ordinarily, for practical purposes, unless there is evidence of 4n excess of 
moisture, the humidity corrections may be omitted except for accurate fan 
testing. 

To convert to feet per minute the following formula is generally used: 


V = 1096.2 V2 
w 


In which V = velocity ft./minute 
vp = velocity pressure 
W = weight in lb. of 1 cu. ft. of air 


The weight of air should be taken at the observed temperature. 


V. Determining Power in Air 


It has been shown that air has weight and therefore requires power to 
start it in motion. When moving bodies of air are concentrated, especially 
in duct systems, the power of the moving air may be determined if the 
volume in cubic feet per minute and the pressure of the air is known. 

Thus, if 1000 cubic feet per minute is flowing at a pressure of 0.3 in. 
water gage, the horse power in the air will be 

PX 5.2 
33,000 
Or substituting 
1000 X 3 X 5.2 


33,000 = 0.472 air h.p. 


Q quantity cu. ft./min. 

a pressure inches water gage 

5.2 pressure/sq. ft. for 1 in. water gage 
33,000 = unit of h.p. 
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Since power must be applied to develop power, it is important that the 
relation between pressure and velocity be appreciated. When a constant 
volume is maintained the pressure and power vary as the square of the veloc- 
ity, so that by doubling the cross-sectional area of the ducts, the velocity 
is cut in half and the pressure and power become one-fourth. 

As an example: 100,000 cubic feet per minute are to be passed through a 
duct system which has dimensions of 5 by 5 feet or a cross-sectional area of 

25 square feet. This gives 25 = 4000 ft. per minute velocity. 

The velocity which would be created by 1 inch water-gage pressure is 4000 
ft. per minute. The power in the air due to velocity only would then be 
100,000 K 1 X 5.2 

33,000 
If the area is doubled by making the duct 7 ft. 1 in. by 7 ft. 1 in., then 


= 15.71 air h.p. 


ne 2000 ft. velocity or 0.25 in. water gage at 70°F 
100,000 K 0.25 & 5.2 


ar = 3.98 ai 
33,000 3.93 air h.p 


The velocity pressure is usually less than 10% of the total; therefore 
it is important to consider carefully the size of airway. Suppose that in 
the duct having 25 square feet the total pressure is 10 inches. 

The total air horse power would be = x Oe 157.1 airh.p., 

33,000 

100,000 XK 2.5 X 5.2 
while that of the 50-sq. ft. area = 33,000 = 39.3 air h.p. 

It has been stated that velocity pressure is that required to move air, 
while the static pressure is that required to overcome the resistance of duct 
wall surfaces. The total pressure varies directly with the rubbing surface, 
but as the square of the velocity. As an example, 100,000 cubic feet per 
minute passing through a duct 5 by 5 feet or a cross-sectional area of 25 
sq. ft. has a velocity pressure of 1 inch water gage, while 100,000 cubic feet 
per minute passing through a duct 7 ft. 1 in. by 7 ft. 1 in. with a cross-sec- 
tional area of 50 sq. ft. area has a velocity pressure of 0.25 inch water gage. 

Thus, with twice the area, one fourth the pressure is due to velocity. 

In case of the 25-square foot duct, the total pressure is 10 inches so that 
the static (or pressure due to friction losses) is 10—1 or 9 inches. 

While in case of the 50-square foot duct, the total pressure is 2.5 inches 
and the static pressure is 2.56—0.25 or 2.25 inches. 

The rubbing surface of any duct system is equal to the length multiplied 
by the perimeter, so that given the same length, the friction would vary 


3.93 
——— = 0.25 
15.71 
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directly as the perimeter. In the 25-square foot duct, the perimeter is 
20 feet. While in the 50-square foot duct the perimeter is 28 ft. 31/2 in., 
or 28.2915 ft. The ratio of 28.2915:20 = 1.415. The ratio of total 
pressure is 10: 2.25, or 4. 

From this comparison it is easily seen that the velocity in a duct has a 
much greater influence on air pressure than that of the rubbing surface. 

Generally speaking, the problem of designing ducts in ceramic plants is 
one of carrying predetermined volumes of air or gases to or from places 
where work is done. Tlie size of the duct then becomes one of a balance 
between the first cost and power consumed. 

It has been found that the velocity pressure should not exceed 7.5% 
of the total for most economical results. In order to prevent high power 
consumption, all ducts must be designed so as to allow the air to flow with 
uniform velocity. Shocks or sudden changes of speed cause the power to 
rise. It follows, therefore, that when all outlets or inlets are to be used 
simultaneously these should be of such size that the volume required at 
each opening will pass approximately with the velocity desired in the main, 
and the main increased in size proportionately as the number of openings is 
increased. 

There are, however, many limiting factors which prevent ideal design. 
In such cases the pressure and power required will be determined by the 
greatest velocities, for as a rule main ducts are constructed fairly large, but 
the branches or openings are often cramped. It is at these points that the 
power is consumed. In making turns it is well to use a large center-line 
radius from 1'/2 to 2 times the duct radius or in rectangular ducts 1'/: to 
2 times the dimension of the side which lies in the same plane as the radius 
of turn. 

All ducts should be of as smooth construction inside as is practical and 
should have a uniform increase in size from the farthest inlet (or outlet) 
to the nearest with respect to the fan. The size of the main from the fan 
to the nearest outlet (or inlet) will depend upon distance and the quantity of 
air or gas to be handled. 

For large volumes, 50,000- to 60,000-cu. ft./minute velocities should not 
exceed 1200 feet per minute. 


VI. Movement of Air 


In order that air be put in motion two distinct methods may be employed: 
(1) displacement by temperature difference and (2) displacement by 
‘mechanical devices or fans. 

To make a brief examination of the first method, the stack or chimney may 
be considered. The draft in a chimney is caused by the column of air in 
the chimney being lighter than one of the same size outside the chimney. 
It, therefore, follows that stacks depend upon atmospheric conditions 
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for draft and that temperature and barometer changes effect changes 
in the velocity within the stack. 

Suppose that there is a stack 50 feet high, 36 by 36 inches inside flue 
dimensions, and an average temperature of 900°F, the velocity within the 
stack when the outside temperature is 0°F would be found as follows:? 


v= 
460 + to 


In which V = velocity (ft./min.) 

height of stack 

ty av. temp. °F of stack gases 

to = av. temp. °F of surrounding air 


50 (900 — 0) _ 499 50 X 900 
460 +0 460 
Velocity = 4740 ft./min. and 4740 X 9 = 42,600 cu. ft./min. 


Substituting, V = 480 \ 


Suppose the outside temperature is 70°F. 
V = 480 50 (900 — 70) = 480 50 X 830 
460 + 70 530 
Velocity = 4250 ft./min. and 4250 X 9 = 39,300 cu. ft./min. 

Thus a rise in temperature to 70° would decrease the velocity in the stack 
by almost 500 feet per minute and the volume by 3600 cu. ft./min. Any 
change in barometer would affect the draft as the square root of the barom- 
eter difference. 

When the mechanical means of moving air is considered two general 
classes of machines are found: the centrifugal fan and the disk fan. 

The centrifugal fan is one in which the air enters parallel with and is 
discharged at right angles to the axis of rotation. 

The disk fan is one through which the air flows parallel with the axis of 
rotation. 

There are, generally speaking, three classes of centrifugal fans: (1) those 
with blades curved forward, (2) those with radial or flat blades, and (3) 
those with blades curved backward. 

The terms forward and backward apply to the position of the blades 
at the periphery of the wheel with respect to the direction of rotation. 

The history of fan development is interesting. Fans were probably first 
used in the ventilation of mines and they also gradually displaced the bel- 
lows for aiding combustion of fuels. 


VII. Adaptability of Fans 
There are several characteristics common to all centrifugal fans and 
which are used in application of these fans to the work they are to do. 
They may be enumerated as follows: 


(1) Rim ratio: the ratio of rim speed to the speed of air due to pressure, 
2 Warren Webster & Co., Steam Heating. 
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(2) Volumetric capacity or efficiency: the ratio of cubic feet of air 
delivered per revolution to the cubical content of the fan when the wheel 
is considered as a cylinder. 

(3) Specific speed: the speed at which a specific design of fan must oper- 
ate to develop one air horse power at one inch of water gage. 

(4) Ratio of total head to static head: ratio of the total pressure the 
fan will develop compared to the static pressure. 

(5) Mechanical efficiency: based on total and static pressure, or ratio 
of air horse power developed to the power applied. 


These characteristics are correlated and vary in unison during constant 
speed of operation, depending upon the resistance offered to the flow of 
air through the duct to which the fan is attached. The differences of opera- 
tion of the three types are differences in these characteristics. 

The forward curved fan has a relatively low rim ratio, high volumetric 
capacity, and a short range over which it will work efficiently. The radial 
or straight blade fan has medium rim ratio, medium volumetric capacity, 
and medium range of efficiency. 

The backward curved fan has a high rim ratio, low volumetric capacity, 
high mechanical efficiency, and a wide range over which it will work 
efficiently. 

Another characteristic which often determines the selection of the 
type of fan is known as rising pressure characteristic. It is the ability of 
the fan to increase the pressure at constant speed as the resistance in the 
duct system is increased beyond the point where the fan works with the 
best efficiency. 

This characteristic is limited to the radial and backward type fan. 
Briefly, each type of fan is best suited to work as follows: 

(1) Where large volumes at uniform pressures are to be moved and 
where space is limited and power cheap, the forward curve fan may be 
used. 

(2) Where large volumes at varying pressures and where a great deal of 
dirt is to be encountered, the radial or straight blade fan may be used. 

(3) Where high efficiencies over a wide range of pressure is desired 
and where power cost must be considered, the backward curved fan should 
be used. This fan must be larger than the forward curved fan, but is so 
much more efficient at its best and has so much wider range than that of 
the forward curved fan that where a great deal of power must be expended, 
this fan should be used. ; 


Whatever type is selected for a definite work, it is important that the 
sizes and speed of the fan be correct. Any fan works with highest efficiency 
when the air flows through it with the least possible friction and without 
eddy currents. 

Since it is characteristic of air to flow in a straight line until deflected, 
the air enters the intake of a fan wheel and flows parallel with the shaft 
until it is turned by the back plate of the wheel or the side of the casing; 
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or in double-inlet fans the direction of flow is changed by the central plate 


or by the two columns of air meeting in the center of the wheel. 


passing through the wheel the 
air passes in a spiral direction 
when the fan is correct in size. 
The air flow just fills the 
wheel in such a way that the 
spiral flow is of uniform 
density across the face of 
the wheel and there is a 
smooth flow. 

If the wheel is too large the 
flow does not fill the wheel 
uniformly so that eddy cur- 
rents occur which cause the 
fan to work inefficiently and 


Thus, in 
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Fic. 1.—Effect of 


and power with temperature varying. 


temperature on pressure 
Pres- 


sure and horse power vary inversely as the ab- 


solute temperature. 


often set up such vibration that breakage occurs. 
Figure | illustrates the power consumption due to the size of fan 


VII. 


Disk Fan 


In the last decade there has been an enormous increase in the use of the 


disk fan. 


In this type of fan the air flows parallel with the shaft. 


This type of fan 


is constructed in various forms with numbers of blades ranging from a 


Per cent. Power 
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2 
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Fic. 2.—Study showing effect of wrong diameter at con- 
stant r.p.m. 


great many to two 
blades, as in the air- 
plane propeller. 

The disk fan has a 
limited use, its field 
being that of moving 
large volumes of air 
at low pressures. 

Since the air in pass- 
ing through a disk fan 
flows directly through 
the wheel at right 
angles to the plane 
of rotation, the blades 
are not able to exert 
the proportion of force 
due to their rotative 


speed as with centrifugal fans; hence the disk fan in any of its forms is 


essentially a high-speed fan. 
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In comparison with the centrifugal fan it has a high “rim ratio.”” The 
rim must travel at a relatively high speed as compared with that of a cen- 
trifugal fan, and when the resistance of the duct increases the volume 
drops off rapidly due to the fact that the fan cannot build up the pressure 
rapidly. 

Pressure capacity of a disk fan usually depends upon blade surface and 
shape of blade. The so-called airplane propeller fans have poor rising 
pressure characteristics and are therefore not at all suitable for work where 
ducts are to be used. In fact, it is inferior to many other types of disk 
fans for any work. The disk fan when operating connected to a duct 
system in which pressure may vary, acts partly as a screw propeller and 
partly as a centrifugal fan. If an infinite number of circles concentric 
with the axis were to be drawn (with radii constantly increasing) to the 
periphery of the wheel, each two circles would have different speeds as the 
wheel rotates, and each speed would have a certain relation to the speed’ 
of air necessary to create a certain pressure. Since the only part of the 
wheel through which air could flow is that which has a speed equal to or 
greater than the velocity which is necessary to overcome the resisting 
pressure, it follows that the greatest air flow through a disk fan is near the 
periphery of the wheel. A great deal of the air is carried around with the 
wheel and moves radially along the blades until reaching a point where 
enough pressure is developed to overcome that of the duct. 

The writer’s experience has been that a good disk fan must be one which 
has the true screw action with surface enough at the tips of the blades to 
carry the greater quantity of air which collects there. 

As is the case, however, with centrifugal fans, the successful application 
involves the selection of correct size and speed. 


IX. Conclusion 


In handling air the scientific facts must be known and the natural laws 
studied since the action and flow of air is governed by those laws and is 
entirely independent of the fan creating the flow. 

No fan will operate in violation of the natural laws which govern the 
flow of air. 


Zelienople, Pa. 


POWER CONSUMPTION IN CLAY PLANT OPERATION! 
By J. EverHart 


ABSTRACT 


The results of power tests on preparation and forming machinery in plant operation 
are presented. The effect of such variables as speed of operation, grain size, and mois- 
ture content on power consumption is also discussed. 


I. Introduction 


The data presented were secured at the Roseville State Brick Plant and 
are confined to the four operations of crushing, grinding, tempering, and 
forming the ware. They are supplemented by a few observations on dry- 
pressing operations and studies of a laboratory size auger machine. 

The materials used in plant operation were largely shale with an oc- 
casional small amount of plastic fire clay when a quantity of refractories 
was required. The majority of observations on power consumption were 
made during the time that the entire production was paving brick. Some 
were made while building brick were being produced. 

Plant practice consisted of crushing the shale body to approximately 3- 
inch lumps or smaller and grinding through an 8-mesh screen. The clay 
was tempered in a 20-foot pug mill and was formed in a combined straight- 
line machine which has an 8-foot pugging tub. 

Apparatus used in making the tests consisted of a General Electric 
graphic wattmeter, one set of two General Electric air core instrument 
transformers, one set of two General Electric variable ratio instrument 
transformers, and a Weston ammeter of 5 amperes range. 

Readings were taken whenever possible with the graphic wattmeter. 
They were checked from time to time with the ammeter. The wattmeter 
was returned to the factory for re-calibration during the tests and was 
found to be correct. 


II. Laboratory Tests 


Before manufacturing operations were studied, considerable work -was 
done with a small laboratory auger machine equipped with a die for ex- 
truding 1- by l-inch test bars. Much time was also spent with the hy- 
draulic press used in all the dry-pressing operations at the station. These 
studies will be discussed first, followed by those of plant operations in the 
order in which they occur. 

Several bodies were used in these tests. In studying 
(1) Effect of 

the effect of moisture content on power consumption 
wens =m each body was prepared with barely enough moisture 
Cote Cae for working. The power necessary for extruding it 


1 Presented at the Annual Meeting, Amerrcan Ceramic Society, Cleveland, Ohio, 
February, 1931 (Structural Clay Products Division). 
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through a 1- by 1l-inch die having zero taper was determined and small 
quantities of moisture were introduced at intervals. After each addition 
the body was worked thoroughly until the moisture was uniformly dis- 
tributed. The power necessary for extrusion at each moisture content was 
determined. The results obtained using a plastic fireclay body are given 
below. These are typical of the general behavior of all the bodies studied. 


Moisture content Power required 
(%) (h.p.) 
19.7 3.21 
20.0 2.56 
21.2 1.74 
23.7 1.14 


This effect was relatively greater than in plant practice because of the 
small size of the die. It is evident that a slight variation in moisture 
content creates a considerable variation in power consumption. A slight 
variation in moisture content has much more effect on power consumption 
when the material is dry than when it is moist. 

Three bodies were prepared from the same material (a hard nonplastic 
shale), but having different grain sizes. The bodies were sized as follows: 

Coarse body: 75% on 12-mesh; remainder factory grind. 


Medium body: 75% through 12-mesh on 28-mesh; remainder factory grind. 
Fine body: 75% through 28-mesh; remainder factory grind. 


Equal amounts of water were added to each body. The power necessary 
to extrude them through the 1- by 1-inch die was determined as follows: 
Coarse body: 75% on 12-mesh; 2.01 h.p. 


Medium body: 75% through 12-mesh on 28-mesh; 2.34 h.p. 
Fine body: 75% through 28-mesh; 3.35 h.p. 


Naturally more water is required to develop the maximum workability 
of a fine ground body. This power increase is no doubt due largely to this 
factor. 

Fine material apparently requires considerable more power for extrusion 
than does the more coarse, the other factors remaining the same. 

The power required for press operation at various form- 
ing pressures, moisture contents, pressing surfaces, and 
in evacuated and unevacuated molds, was determined. 

Power consumption was nearly a straight-line function of forming 
pressures, approximately one horse power being required for every 40-ton 
increment of pressure. This figure varied only slightly with moisture 
content and not perceptibly with a change in material. Speed was con- 
stant in this operation. 

So far as has been determined it requires no more power to press over a 
small area than a large area, provided the total pressure is the same in each 
case. That is, a brick pressed at any given pressure on edge might be 


(2) Power for 
Hydraulic Press 
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pressed on the flat at the same pressure with no change in power con- 
sumption. 

Moist materials require slightly less power than do dry ones, probably 
due to the lubricating qualities of the moisture between clay particles and 
the side walls of the die. 


III. Plant Tests 


The machine in use was a McLanahan 18- by 30-inch 
rotary crusher. Material for the first tests was intro- 
duced in wheelbarrow lots. Later a track was installed 
and a dump car of 2-ton capacity placed in operation. Observations were 
made on both systems of feed- 
ing and on variations of sizeof \ \ \ \ \ 1% \ \ \\ 
material being prepared to- 
gether with variation in 
quantity. 
Three series of shale were iL 
made up, one of lumps averag- 
ing 5 pounds in weight, 
another averaging 10 pounds, 
and the last averaging 20 
pounds. Each size of material 
was added to the crusher in lots 
varying by stages of twenty 
pounds from 20 to 200 pounds. 
It takes approximately 15% more power to reduce the lumps averaging 
10 pounds in weight than those averaging 5 pounds, regardless of quantity 
or rate of feeding. All tests, however, showed that one lump weighing 20 
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Fire Clay wi witht | 
> 
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(1) Power for 
Crusher 


28.0 


- 12.0 
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Fic. 1.—Crushing shale in two-ton lots. Mc- 
Lanahan 18-by 30-inch crusher, 20 h.p. 


Fic. 2.—Grinding shale and fire clay. Riddell high-speed grinder, 
40 h.p. 


pounds could be reduced with considerable less power surge than four 5- 
pound lumps or two 10-pound pieces. With increasingly large quantities 
of material the relation assumed normal proportions requiring more power 
for the larger aggregate regardless of quantity thrown into the machine, 
All tests showed that it is desirable to feed uniformly and continuously. 
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Shales differ greatly among themselves in hardness and consequently in 
energy necessary to reduce them to smaller sizes. Fire clays in general 
require much less power than do shales. The surge in power consumption 
when a quantity of fire clay is introduced into the machine is scarcely 
noticeable as com- 
pared with that re- 
sulting when a like 
quantity of hard shale 
is introduced. 

Fic. 3.—Auger machine: (1) operation without am- The crusher in 
meter control (steam lubrication); (2) operation witham- question has a 20- 
meter control (steam lubrication); (3) operation without 
ammeter control (oil lubrication). 


horse power motor 
attached toit. Loads 
as high as this are more or less instantaneous and not at all continuous. 
The stalling load of the motor was determined te be 48-horse power. 
Approximately 150 tons of material were being crushed in 8 hours at the 
time the tests were made. Moisture of crude material averaged between 
2 and 3%. The average horse power consumption was 4.85 and the 
amount in kilowatt hours per thousand paving brick was 0.905; for build- 
ers it was 0.557. 
The material which was reduced to approximately 3-inch 
lumps by the crusher was fed into a high-speed grinder 
by a Jeffrey inclined apron conveyer. Both the con- 
veyer and grinder were operated by a 40-horse power 


(2) Power in 
Grinding 


motor, belted directly to the grinder and operating the ,,% 

30 

conveyer through a line shaft. 2x 

The grinder was of the newer type having 12-inch 23 

z= 

mullers rolling on a solid bottom plate. Discharge of 3° 

ground material was through an adjustable slot between = 
bottom and sides. 
Customary operation at the start of the test was to Fo ee aig 


run the conveyer at full capacity until the grinder became parative cost per 
fairly well filled up and then to allow it to.run empty 1000brick. Auger 
before starting the conveyer. This was obviously bad machine opera- 
practice and data secured indicated such. It is the tion Dunn lug 
practice now to operate the conveyer with only enough comitennd 
material to keep the pan comfortably filled and to continue operation with- 
out pause. 

Under the method formerly employed, the power requirements were 
often as high as 70 horse power for a period of several minutes followed by 
an interval during which it would not be more than 10 or 15 horse power. 
Now they are able to operate at 40 to 50 horse power continuously, which is 
not greatly over the rated capacity of the motor. 


| 


POWER CONSUMPTION IN CLAY PLANT OPERATION 673 


These shales require much more power for grinding than do the fire clays. 
Raising the sides of the pan so that coarser particles were allowed to escape, 
lowered the power requirements but 


slowed up the production and _ there- Bx 
fore did not alter the ultimate power <= 
consumption to any great extent. 2. 
Continuous and uniform feeding are a 
the most important factors in producing |+y 4050 


The mill has a 20-foot Per cent. Water of Plasticity 
(3) Power for ‘ ; 
Pug Mill tub and is operated by Fic. 5.—Comparative effect of 
a 40-horse power moisture content on power con- 
motor, driving through a texrope ‘“mPtion at three different opera- 
sheave. Observations were made from 
time to time when different amounts of material were being tempered and 
when various water contents were being used. 

The amount of moisture being added to the material had so little effect 
on the power required to move it through the pugging tub that no direct 
relation could be determined. 

The quantity of material being processed has some effect on power 
consumed. For example, in tempering shale for 6500 face brick per hour, 
an average of 23.64 horse power was required. When production was 
increased to 7400 brick per hour, power requirements were increased to 27 
horse power and when it reached 8400 brick per hour, 30.9 horse power 
were required. Regardless of operating speed, cost in kilowatt hours per 

. thousand brick remained prac- 


| |_| tically stationary at 2.75. 
= The machine 
80 = | Steam lubrication at (4) Power for 

| line type, having an open 
VIC e 

§ 60 - —| 8-foot pugging tub and was 

© Cop i operated by a 75-horse power 

P y P 

= | 

& 15 motor through a texrope 
Per cent. Water of Plasticity drive. Observations were 


Fic. 6.—Water content of body vs. power made at three different operat- 
necessary to extrude it from the die forming 105 ing speeds, with all possible 
variations in moisture content. 

After several tests had been made, the operator of the pug mill was 
provided with an ammeter attached to the motor of the mill. He was thus 
enabled to observe power fluctuations due to variations in moisture content 
and to control his material accordingly. 

Moisture content is an exceedingly important factor in power require- 
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ments in extruding the body through a die. A variation of only 1% in 
moisture will cause a variation of from 20 to 40% in power requirements, 
depending upon the original moisture content, operating speed, and 
whether the material used is shale or fire clay. 

Die lubrication is also an important factor in determining power re- 
quirements. Tests have shown that with low water content in the body, 
oil may require as much as 20% less power than does steam lubrication. 
When the moisture is higher, steam may require only a little if any more 
power than oil, due to the plastic flow of the more moist body and con- 
densation of steam to increase die contact slippage. 

Operating speed is very important in determining power requirements. 
When a comparatively dry body is being used a small increase in production 
will result in an increase in power consumption that is proportionally 
larger. Considering the lowest speed at which the machinery was oper- 
ated, that is, 4050 brick per hour as a basis for calculating, an increase in 
production of 33% causes an increase of 83% in power requirements when 
the moisture content is 16.50%. An increase of 55% in production at that 
moisture content produces an increase of 153% in power consumption. 

The effect is gradually diminished as the moisture content is increased. 
At 18% water an increase in production of 55% results in a power 
increase of 100% in place of the increase of 153% previously mentioned. 

These studies are to be carried on at other plants using other material 
and different processes. 


O. S. U, ENGINEERING EXPERIMENT STATION 
ROSEVILLE, OHIO 
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SYMPOSIUM ON “VARIATION IN SIZE OF FIRE BRICK”: 
(A) Variation in Size and Shape as It Affects the Use of Fire Brick 


By James R. ALLAN? 


Firebrick tolerance is of more than passing interest to the consumers 
and the Joint Committee on Foundry Refractories has for some time 
been investigating this subject. At the American Foundrymen’s Associa- 
tion meeting in 1926, attention was called to the inferior service results 
obtained from poorly sized fire brick. 

There has been an earnest endeavor on the part of refractory producers 
to grade up the refractory qualities of brick. There still remains the need 
of much closer tolerance on standard shapes before additional economies 
can be obtained. 

Of all of the uses for fire brick those in melting equipment are the most 
severe. This is occasioned by the nature of firing, charging, and han- 
dling methods employed. Unlike other heat equipment, melting equip- 
ment requires frequent repairs and renewals of refractories. These are 
expensive operations in labor, brick, clay, and cement. The limited time 
allowed for making such repairs does not permit the brick to be selected 
and sorted for size and shape, grinding and rubbing joints, and other 
expedients resorted to in more permanent brick jobs. 

Brick are usually laid in plastic fire clay which has a P.C.E. somewhat 
below that of the brick. The clay joints are the first to fail, either by 
crumbling or fusing away. Large joints either through poor bricklaying 
or because of considerable variation in brick size, fail more often than do 
small joints. 

It would be natural to suppose that brick laid without plastic clay joints 
would give better service. This, however, is not the case as the following 
results covering close to 200 reverberatory furnaces show: 


Average number of heats for side walls laid dry 21 
Average number of heats for side walls laid in clay 24 
Average number of heats for fire-box walls laid dry 35 
Average number of heats for fire-box walls laid in clay 66 


Fire-box bungs averaged 32 heats without clay against 46 heats with 
clay. 

Charging bungs laid dry averaged 16 heats as compared with 20 heats 
laid up in clay. 

Forty-seven heats were averaged for rear bungs laid dry against 49 
heats laid in clay. 


This all indicates that tight joints are necessary in brickwork to stop the 
progress and penetration of heat, flame, metal, and slag. 
1 Presented at the Annual Meeting, AMERICAN CERAMIC Soctety, Cleveland. 


Ohio, February, 1931 (Refractories Division). 
2 International Harvester Co., Chicago, IIl. 
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To improve brickwork joint efficiency, it is necessary to have joints as 
thin as possible so that early joint failure will not occur. If brick were 
made to close tolerances, it would permit the use of the higher-grade plastic 
clays and even possibly high-temperature furnace cements so that the . 8 
joints would have some real refractory value. The use of higher-grade 
plastic clays and cements can only be justified generally if brick come to 
close limits of tolerance so that the quantity of clay or cement used per . s 
1000 brick is greatly reduced over what is now required. High-grade fire 
clays cost two to three times that of ordinary fire clay, and high-tempera- 
ture furnace cements about fifteen times as much. 

Experiments with special large-size brick that reduce the number of 
joints 27%, indicate a 15% increase in service life. Other experiments in 
various types of furnaces, selecting the brick for uniformity and laying in 
cement, show an increase in service of from 5 to 25%. 

All indications point to at least 10% increase in service life of refrac- 
tories if close tolerances can be obtained. In addition, less clay will be used 
for joints and bricklaying labor will be considerably reduced. 

A foundry recently has been giving serious attention to its refractory 
costs. Better results were obtained by using brick true in shape and size, 
and therefore all other brands, except the one that met this tolerance speci- 
fication, were eliminated. 

I witnessed a test of assembling 7 bungs with No. 105 13'/:-inch bung 
brick. There were 43 brick per frame. The number of brick that cracked 
and broke on tightening the clamps were as follows: 1, 8, 3, 1, 4, 2, 10; 
a total of 29 brick out of 301, which is approximately 10% broken brick. 
This is the best average I have ever seen, because as a rule the broken brick 
in clamped-up bungs run from 20 to 45%. Cracked and broken brick in 
bungs mean just so many more unprotected joints that eventually induce 
earlier failure. Breakage, of course, is due to the nonuniformity of the 
brick. 

There is a decided tendency for many brands of fire brick to run under 
size. One producer made the statement that, if closer tolerances were en- 
forced, it would mean that the consumer would have more freight to pay 
as the average weight for 9-inch brick would be increased from a little over ‘+ 
7 pounds each to 8 pounds. . Adherence to close tolerances on brick 
on the standard dimensions will mean that the consumer will get more 
volume or weight, which can be translated into longer service life because 
of more material. 

Another important advantage that close tolerances will give the large 
consumer is the possibility of stocking several brands of brick and being 
able to use them in the same job. Experience shows more or less consis- 
tent variations that are peculiar to each brand which prevents mixing of 
brands. 
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To bear out these statements of variations, the following data are com- 
piled from 16 different brands of 9-inch straights representing 42 carloads 
of brick. For obvious reasons, the brands are referred to by alphabetical 
assignment. Carloads were measured individually. 


— Width Thickness Weight 
(in. (in.) (in.) (Ib.) 
Brand “A” Average of 6 cars 9.09 4.58 2.48 7.92 
Maximum “ “ “ 9.18 4.64 2.50 8.00 
Minimum “ “ “ 9.0 4.50 2.44 7.75 
Brand “B” Average of 5 cars 8.97 4.49 2.46 7.83 
Maximum “ “ “ 9.04 4.55 2.50 8.2 
Minimum “ “ “ 8.88 4.44 2.38 7.25 
Brand “‘C” Average of 4 cars 9.01 4.49 2.51 7.33 
Maximum “ “ “ 9.21 4.51 2.52 7.42 
Minimum “ “ “ 8.84 4.44 2.50 7.0 
Brand “D” Average “ “ “ 8.87 4.45 2.48 6.84 
Maximum “ “ “ 9.0 4.5 2.5 re! 
Minimum “ “ “ 8.78 4.40 2.4 6.5 
Brand “E”’ Average “ “ “ 9.0 4.47 2.49 7.91 
Maximum “ “ “ 9.0 4.5 2.5 8.1 
Minimum “ “ “ 9.0 4.43 2.48 7.73 
Brand ‘“‘F” Average of 3 cars 8.93 4.41 2.50 7.54 
Maximum “ “ “ 9.0 4.45 2.53 7.62 
Minimum “ “ “ 8.88 4.34 2.47 7.4 
Brand “G” Average ““ “ 8.95 4.44 2.47 7.08 
Maximum “ “ “ 9.0 4.5 2.5 7.25 
Minimum “ “ “ 8.84 4.42 2.44 6.9 
Brand “‘H”’ Maximum of 2 cars 8.61 4.22 2.37 7.0 
Minimum “ “ “ 8.55 4.22 2.37 6.9 
Brand “I” Maximum “ “ “ 9.1 4.51 2.57 7.88 
Minimum “ “ “ 8.96 4.45 2.49 7.5 
Brand “J” Maximum “ “ “ 9.08 4.49 2.51 7.4 
Minimum “ “ “ 8.83 4.38 2.49 7.2 
Brand “K” Maximum “ “ “ 8.95 4.46 2.49 8.2 
Minimum “ “ “ 8.95 4.36 2.42 7.9 
Brand “L” Average of 1 car 9.0 4.5 2.5 7.25 
Brand ““M” 8.75 4.19 2.38 7.0 
Brand “O” 9.0 4.5 2.5 6.75 
Brand “P”’ 9.0 4.5 2.5 7.25 
Brand « 9.0 4.5 2.5 8.1 


The maximum and minimum measurements and weights of these 42 
carloads are as follows: length 9.21 to 8.55 in., width 4.64 to 4.19 in., 
thickness 2.57 to 2.37 in., and weight 8.2 to 6.5 Ib. 

The tolerances now in effect and adhered to by the producers are 2% 
on dimensions 4 in. or over and 3% on dimensions under 4 in. To the con- 
sumer these tolerances are too great. 

The tolerances mean +0.27 in. on the length of a 13'/s-in. bung brick; 
+().18 in. on a 9-in. dimension; +0.09 in. on 4'/2 in., and +0.075 in. on 
2'/s-in. face dimensions. 

We are suggesting the following tolerances on standard shapes: on length 
dimensions +1/j5 in., or 0.0625 in.; on width dimensions +'/i» in., or 
0.0625 in.; on face thickness dimensions +0, —*/« in., or 0.046875 in. 

These tolerances are proposed with particular reference to standard fire- 
clay shapes of all qualities and for all purposes. 
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With reference to silica refractories for acid furnace operations and mag- 
nesite for basic operations, a committee is working on what seems to be 
desirable tolerances for both cold brick dimensions and working tem- 
perature sizes. 

It goes without saying that the consumer realizes to some extent the 
problems that the producers have to meet, with the exacting specifica- 
tions wanted, and that some producers are earnestly endeavoring to con- 
trol the sizes. It is further gratifying to have a few of the producers 
state that such a tolerance specification as recommended can be adhered 
to by modifications made in their processes at no particular increase in the 
cost of production. 

In other manufacturing industries the demand for closer manufacturing 
tolerances and higher quality and precision nearly always results in the 
introduction of better methods and equipment and the consequent re- 
duction in scrap resulting in lower production cost and better satisfied 
customers. 


Discussion 


S. M. Puetps: Mr. Allan mentioned measuring the volume of brick as supplied 
to his industry, and the complaint of these being under volume was received by the 
American Refractories Institute. The Research Advisory Committee of the Institute 
believed that they should obtain measurements of brick then in the stock of manu- 
facturers of this class of refractories. Such data were obtained from companies supply- 
ing over 90% of the brick of the malleable industry. These data show that the average 
volume of bung brick was 100.6% of specified size and the side-wall brick showed a 
volume of 98.3%. 

In obtaining such data, it was shown that some brands of brick were considerably 
oversize and others were undersize, and this brought home to some of the manufacturers 
the necessity of adhering to closer limits. At the present time, most manufacturers 
are taking every precaution to insure uniform size, and I believe you will agree, after 
hearing the comments which are to be given, that it would be almost impossible to 
comply with the size tolerance suggested by Mr. Allan. Discussion in a meeting such 
as this, however, will benefit both the users and producers, since each will obtain a 
better understanding of the problem which is involved. 

R. E. Be_r: About a year ago certain producers of malleable iron castings were 
filing complaints now and then of what they termed ‘“‘serious undersizing.’’ Inquiry 
was made of member companies. We asked them to report their experiences with 
undersizes, or with refractories in general, and the results of such tests as they might 
have made. Of our membership we received reports from 31 producers. Of these 
31 reports, five reported no undersizes found and eight reported no undersizes of any 
substantial consequence. Eighteen others, however, reported that their tests indicated 
undersizes of serious proportions or what they termed serious proportions. 

These 18 tests were tabulated. Members reported average sizes and from those 
average sizes the contents of their test were computed. We expressed the undersizes 
in relation to the standard size of the particular type of brick. In relation to the 
standard, the undersizes ranged from 17.1 to 3%. The cubical contents of the tests 
reported indicated an average undersize of cubical contents of exactly 6%. 

We realize that an undersize fire brick and particularly varying sizes is not to the 
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best interest of the foundrymen. The more brick to be laid the greater the labor costs, 
and the greater the number of joints, the shorter the life of the brick. There are other 
factors that enter into the problem that make it a serious problem for the consumer of 
refractories where the tolerances are too wide. 

J. R. ALLAN: Taking the average of 6% with a $43 base price on brick, that means 
about $2.63 worth of brick per thousand that the customer does not get. 

L. A. SmirH: On the question of size and tolerance, a recent job was short 15,000 
brick; 260,000 estimated to do the job had been received. The engineer who had 
made the estimate said the brick were too small and the bricklayer said the brick were 
as good as he ever got and he could not agree that a complaint on size was in order. 
This question has not been agreed on yet, but 15,000 more brick were bought to finish 
the job because this lot was 5 to 10% undersize. 

We, as consumers, have been accepting undersize brick with no specie! complaint 
as long as they were straight and as long as the quantity of really small brick was kept 
low. On the other hand, we have done some loud complaining when certain dimensions 
were a trifle ‘‘full.” 

The matter of undersize costs us real money in three important ways: (1) we buy 
more brick, (2) bricklaying expense is higher, and (3) more joints makes more repairs. 

The user is as much to blame as the producer for undersize brick but the maker 
should give the subject serious consideration because consumers are paying more atten- 
tion to dimensions. 

A full size brick may not be what we need because the best practice would require 
a brick a little less than 4'/, inches wide if it is exactly 9 inches long. This is one of 
the stumbling blocks in controversies on tolerance. 

The statement that measurements of 31 brands of brick showed 5 brands to be full 
9 by 4!/, by 2!/2 inches is questioned. 

E. Bocnar: About half the output of our Imperial Plant where second quality 
Ohio fire brick are produced is used by engineering concerns or for projects such as 
power houses where specifications demand that the brick be from '/15 to */3. inch under- 
sized in width, length, and thickness. This demand is made because our second quality 
brick are used to build up the outside wall or facing, and heavier mortar joints are 
desired, while the inner wall is built of first-grade brick having the exact 2'/.- by 4'/2- 
by 9-inch dimensions with tight joints. 

The rest of our output is sold to people calling for an exact full 9-inch brick. Need- 
less to say it is practically impossible to make by the dry-press process in the same dies, 
brick of two different sizes, and use the same mix. 

In downdraft kilns there is commonly a variation of from two to five cones in top 
to bottom when firing to 2350°F. That is the type of kiln used in the district where 
our plant is located, which means selection of top and bottom set brick in order to keep 
them in hacks according to size. Somebody must take these various sizes, or otherwise 
the brick that are discarded will enter into the cost price of those sold. Hence, off-size 
brick, which may either be over- or under-sized are often sold at a bargain or sacrifice 
price even though they may be perfectly good brick in every other respect. This 
commonly leads to a misunderstanding and general price cutting of fire brick. 


| 
| 
| 


680 SYMPOSIUM ON VARIATION IN SIZE OF FIRE BRICK 


(B) Variability—A General Law of Nature 


By A, E. R. Westman! 


The old philosophy of measurement was based on the 
idea that there was a “‘true’’ value of the quantity 
to be measured and that any deviations of ‘“‘observed”’ 
values from this ‘‘true’’ value were to be regarded as errors. Since only 
observed values could be obtained by experiment, there was the ever- 
present problem of trying to calculate this abstract “true” value from a set 
of observed values. For example, in determining the “true’’ strength of 
a brand of brick, strength determination would be made on a number of 
brick ina brand. From the series of observed values so obtained, an effort 
would be made to calculate a true value. If many observations were 
made, a frequency distribution? could be plotted giving a curve similar 
to that shown in Fig. la. The dot may be considered to represent the 
abstract ‘‘true” value on which so much emphasis was placed. The difficul- 
ties in reasoning from the curve to the dot are obvious. 

In recent years, it has been found 


(1) The Meaning 
of Data 


that a much more fruitful method of 

thought is to discard the idea of 
rue’ “true” value and to pay more atten- 
"baa tion to the so-called “observed” 
STRENGTH STRENGTH values. These are no longer con- 
= Fee. 1 - sidered as attempts which have failed 


due to errors, but are given the con- 
sideration which is due them as experimental facts or “‘real’’ values. In 
other words, the starting point in the reasoning is that a certain set of 
experimental conditions produces a certain series of values. This is illus- 
trated in Fig. 1b where the distribution of observed values is emphasized 
and the “true” value is omitted. This viewpoint has proved to be of very 
general application since it is only a matter of securing sufficiently sensitive 
instruments to make any set of experiments yield a series of valves which 
show variation. This is as true of measurements of the charge on an elec- 
tron as of measurements of the strengths of a brand of brick. In truth, 
variability is a general law of nature. 
(2) The Analysis Having discarded the concept of “true” value and 
of Data given the observed values their due, there remains 
the problem of analyzing these observed values so 
that important questions may be answered. This problem has received 
intense study in recent years and powerful methods have been developed. 
Of particular interest are those methods of analyzing data to see how much 


1 Ontario Research Foundation, Toronto, Canada. 
2 For details see Jour. Amer. Ceram. Soc., 10 [3], 139 (1927). 
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control they exhibit. It would be impossible in this short discussion to 
show how these methods may be applied;* the concepts, however, on which 
they are based may be illustrated in a qualitative manner by the use of fre- 
quency distributions. The criteria which have been developed enable one 
to distinguish beween three types of production which will be described 
briefly. The first is characterized by lack of control, the second by control 
between limits, and the third by maximum control. 
(3) Lack of The data when analyzed show that there is not a constant 
Control system of chance causes, or, in other words, that the fre- 
quency distribution of the values is changing from kiln to 
kiln, car to car, day to day, etc. This is illustrated in Fig. 2a where 


BA 


2. 


frequency distributions determined at different times are significantly 
different. The net effect is that there is no basis for predicting the number 
of values which will fall within given limits in the future. 
(4) Control within In this case, the nature of the distribution of values 
Limits is constant and as illustrated in Fig. 2) frequency 
distributions determined at different times or from 
different lots do not differ significantly. In other words, there is a con- 
stant system of chance causes and a logical basis for predicting the pro- 
portion of values which will fall within given limits in the future. There 
are certain constant, predominating or assignable causes, however, which 
produce a skew distribution of the observed values and prevent maximum 
control. The law of mortality upon which life insurance is based is an im- 
portant case of control within limits. 
The data exhibit a constant system of chance causes 
in which there are no predominating or assignable 
causes. Frequency distributions determined from dif- 
ferent lots or at different times are in essential agreement and, in addition, 
give symmetrical, bell-shaped curves conforming to what is known as the 
normal law. This state of affairs is illustrated in Fig. 2c. It represents 
the economic limit of control for the manufacturing process in question. 


(5) Maximum 
Control 


3 W. A. Shewhart, Economic Control of Quality of Manufactured Product, D. Van 
Nostrand Co. (in press); also Appendix 1, B-2 Report, Proc. A.S.T.M., 29 [1], 200- 
10 (1929). 
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(6) What This Means 
to the Firebrick 
Manufacturer 


in his efforts to produce a uniform product. 
ever, has shown that this is not necessary. 
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The firebrick manufacturer has realized for 
some time that it is impossible for him to 
produce brick of absolutely constant properties. 
This realization has left him without an objective 


DEFECTIVES (Per Cent) 


Fic 3. 


The foregoing discussion, how- 
If his product shows lack of 
control, he should attempt to 
make it show control within 
limits, and finally, to make it 
show maximum control as 
defined in the previous sec- 
tion. At this point he has 
reached the economic limit of 
control for his particular 
process and further efforts 
should be directed toward 
radical changes. If the ex- 


periences of other industries 
are a criterion, the achievement of maximum control will bring with it other 
important economic advantages, e.g., improvement in quality, reduction in 
inspection cost and sampling difficulties, ease of control of quality, attain- 
ment of uniform quality even though test is destructive, etc. 

An example of the improvement in quality which results from control 
is shown in Fig. 3 in which the per cent of defective units is plotted on a 
monthly basis. Maximum control was reached at the eighth month and 
from then on the proportions of defectives not only fell between predicted 
limits, but were much lower than when control was lacking. 


(C) 


Causes of Variation in Size and Shape of Fireclay Brick 


(1) Variation in Shrinkage of Clays 


By E. H. Van Scuorcx! 


Variation in the shrinkage of raw materials causes the greatest amount 
of size variation in brick and resists control most stubbornly. Although all 
of the other causes of variation are not yet subject to accurate control, 
progress is being made in that work. Eventually shrinkage of clays will 
be the one major problem left for study. 


Causes of Variation 
Causes of variation in the shrinkage of clays are obscure. 


1 Chicago Retort & Firebrick Co., Ottawa, III. 


Generally 
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speaking, clays high in silica will have less variation than those high in 
alumina; plastic clays have a higher drying and a lower firing shrinkage 
than flint clays, and weathered clays will shrink more than the same clays 
unweathered. These shrinkage differences of clays could be controlled 
if it were not for variations in individual clays. 

Shrinkage of clay will change without an apparent change in physical 
characteristics or chemical composition. While plastic clays and some 
semiflint clays usually increase in shrinkage with increase in plasticity, 
hard flint clays do not give this faint clue on which to predict a change. 

Variations may occur in either drying or firing shrinkage, or both. 
This complicates control still further; the size of the fired product cannot 
always be predicted from the size of the dried ware. This is especially 
true of mixes high in flint clay, the firing shrinkage of which is the more 
important factor. The fired size of brick made of siliceous plastic clays 
may be predicted rather accurately from measurements of the dried ware. 
Methods of Two methods for controlling the size of a fired product, 

when clays change in shrinkage are as follows: (1) by 

changing the size of the green brick, and (2) by varying 
the proportion of grog. . 

(1) The change in the size of the green brick involves changing the 
size of the molds, press boxes, or dies. With wooden molds used for 
handmade shapes, this can be done comparatively quickly and inexpen- 
sively, but to change the size of dies and press boxes used is serious, both 
as to time and expense involved. It is utterly impracticable to change 
machine equipment to care for periodic variations in shrinkage of the clay. 

(2) Control by variation in the grog content is more practicable. 
Mixes with a high percentage of uniformly hard-fired calcine have prac- 
tically no variation in size, but if used for the sole purpose of controlling 
shrinkage, their costs are prohibitive unless the highly grogged mix makes 
a better product. 


Small additions of grog do not prevent, but they do minimize variations in 
shrinkage more effectively than would be considered theoretically possible. 
Clays which could not be made into brick within the allowable size variation 
without grog could be used with as little as 10% addition of grog. The 
addition of a second 10% of grog does not affect variations in shrinkage 
proportionally as does the first 10%. 


Shrinkage Test Method 


A relatively small amount of grog is a means of overcoming variation 
in shrinkage, but to control shrinkage by the use of grog, the shrinkage 
variations should be determined while the brick are being made. This is 
not easily done. 

Methods for selecting and preparing samples for shrinkage tests are 
important. The sample must be representative of the particular clay being 


684 SYMPOSIUM ON VARIATION IN SIZE OF FIRE BRICK 


used and should not be selected by picking a lump here and there. It 
should be representative of the whole day’s run. Variations in shrinkage 
in the clay from the top and bottom strata of a vein will be largely obliter- 
ated by mixing at the mine, in the crushing processes, and as it passes 
through the bins. Therefore without due care in its selection, the sample 
is liable to show variations in shrinkage not possessed by the mix being 
used. 

For shrinkage tests, small lots may be “‘grabbed’’ from each wet pan 
charge or from the screened clay chutes or bin feeders at least at half-hourly 
intervals. The entire sample thus collected, amounting to fifty or more 
pounds down to three or four pounds, is quartered. Small briquets, 1 by 
2 by 4 inches are made, the water content being kept uniform at all times. 
The briquets are dried quickly and fired in a small furnace at least one or 
two cones higher than is usual for large kiln practice. Briquets of the size 
suggested can be fired to cone 13 or 14 in forty minutes in a gas-fired P.C.E. 
furnace, and the shrinkage can be determined within three or four hours 
after the samples are received in the laboratory. 

While the shrinkage shown by the test briquets is not the same as shown 
by the brick in large kilns, all changes in shrinkage will be rather accurately 
foretold. The prompt discovery of such variations in shrinkage will en- 
able the plant operator to make such changes in the grog content of the mix 
as his experience has shown him to be advisable. 


Conclusion 


One of the major causes for variation in size of fireclay brick is variation 
in the shrinkage of the raw materials. These variations cannot be con- 
trolled by continually changing the size of the green brick; they can be 
minimized, but not entirely eliminated by varying the grog content, and 
for purposes of shrinkage control the clay shrinkage should be predicted 
as accurately as is possible by the method described. 


Discussion 


G. B. Remmey: Our particular plant has gone into this problem of size carefully. 
A few of our customers were insisting on specifications of '/3. inch, but the specifica- 
tions applied only to the 2'/:-inch dimension. In our plant we have a system of 
grinding that seems to be working out well for our customers. At the present time if 
they want us to grind the thickness of the brick within the limits of 4/3. inch, it costs 
$3.00 per thousand. This is by no means a low figure because we grind but a small 
per cent of the brick. If every customer insisted on the brick coming within these 
limits, it could be ground for less money, due to the increased production. 
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(2) Variation in Size of Fireclay Brick Due to Firing 


By Grorce A. Bore! 


The weight carried by the lower courses in a periodic kiln will vary 
from 7 to 10 lb. per sq. in. The weight on the bottom brick in a tunnel- 
kiln setting which is usually quite close, in some cases three on one, may 
amount to nearly 5 Ib. per sq. in., but in an open setting the weight may 
be only about half this figure. 

Ware set wet has been known to deform causing elongation. With dry 
ware and a good draft during water-smoking, the load will have very little 
effect until a soaking heat is reached. 

The ware must be carefully oxidized, especially plastic clays containing 
much sulphur, iron, or organic matter. Iron and sulphur, especially 
with carbonaceous matter, will cause red hearts unless they are thoroughly 
oxidized at a dull red heat. 

Every attempt is made to distribute the heat evenly through the ware 
in a ceramic kiln, an impossible task but relatively more successful in the 
tunnel kiln. 

During the heating-up period in a round downdraft kiln, the temperature 
of the bottom is usually several hundred degrees behind the top and middle, 
and it is exceptional practice when a kiln finishes with less than 100°F 
difference between the top and bottom. This means that the top has been 
at a soaking heat much longer. 

Heat distribution in tunnel kilns is more positively controlled. A tunnel 
kiln should have less than one cone difference between top and bottom. 
One plant reports one-half cone greater heat effect in the bottom than in 
the top of the setting. The variation is often greater from side to center. 
A kiln with as little as one cone difference from outside to inside at the finish 
is the exception. 

A cone difference between the top and bottom of the cars may be mis- 
leading for the top of the car may have been at a soaking temperature much 
longer. It is possible, however, by draft manipuletion to eliminate this 
variation by holding the heat in the bottom after the top temperature has 
dropped. 

The best method of judging the uniformity is to compare absorption or 
porosity figures between the various positions in the kiln. The data will 
mean more than cone figures. The variation in porosity will be as high 
as that represented by one poor periodic-kiln practice of 30% porosity five 
courses from the floor to 23% at the top of the setting as compared to a 
variation of less than 2% in the best tunnel-kiln practice. 

Periodic-kiln practice can be excellent if too great speed is not used. 
While good practice will vary with the ware, the mix, and the kiln, it is 


1 Ohio State University, Columbus, O. 
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safe to say that a periodic-kiln firing of less than seven days’ duration will 
not produce ware of uniform porosity. 

Some Missouri and Pennsylvania clays swell when heated too rapidly. 
F. M. Hartford of the Harrop Ceramic Service Company attributes this 
swelling to the too rapid decomposition of sulphates. Others attribute 
it to the differential shrinkage and consequent cracking and bulging of the 
flint clay grains. At all events it can be largely overcome by proper grind 
and handling of the heating schedule. 

Most high-grade fireclay refractories are fired between cones 10 and 14. 
The kiln marking in periodic kilns usually starts about halfway down in the 
setting and becomes quite marked near the bottom of the setting. If the 
ware is formed under a sufficiently high pressure, this marking may be 
slight, but considerable in hand-formed ware. 

Kiln marking in tunnel kilns is less than in periodic kilns, but in some 
cases it is apparent several courses from the bottom. 

In case a kiln is held at a soaking temperature above cone 12 for twelve 
hours, it is evident that a load as high as 10 Ib. per sq. in. will constitute 
quite a deforming force. 

Tunnel Kiln Practice Composite replies to questions asked would be 
about as follows: 


(1) The maximum temperature in the top of the tunnel kiln approxi- 
mates 2350°F. The tip of cone 14 touches the plaque in the top of the 
setting. 

(2) The cone obtained in the bottom of the car is approximately the 
same as in the top. The maximum variation throughout the kiln car is 
3/, of a cone. 

(3) The temperature is held within 50°F of the top temperature for 
10 to 12 hours and for approximately 36 hours the temperature is above 
2000°F. 

(4) The approximate load on the bottom course of brick is 5 lb. per 
sq. in., resulting from the superimposed weight of 16 courses of 9-inch 
straights, set on edge (3 on 1). 

(5) Kiln marking rarely occurs, but the slight marking which is occa- 
sionally found is in the bottom courses. This is due to the impingement 
of the flame on the bottom courses. Kiln marking is entirely prevented 
when sufficient pressure has been used in forming the brick, 

(6) Total shrinkage of the brick qn the basis of green length is ap- 
proximately 2%. The fired porosity of the brick is 18 to 21%. The 
plastic to nonplastic ratio varies from 25:75 to 15:85. The average 
P.C.E. of the brick batch is cone 32 to 33. 


Due to the wide variation in the figures submitted on 
periodic kiln practice and due to the equally wide varia- 
tion in figures obtained by the Bureau of Mines crew 
some years ago, the task of attempting to set limits on practice is difficult. 


Periodic Kiln 
Practice 


SYMPOSIUM ON VARIATION IN SIZE OF FIRE BRICK 687 


The following limits of average practice are suggested when firing the 
same grade of ware as in the tunnel-kiln practice: 


(1) The maximum temperature in the top of the kiln will vary from 
2200 to 2300°F. Depending on the length of the firing, this treatment 
will bring down cones 11 to 13 in the top of the wicket. 

(2) This heat treatment, five courses from the bottom, will bring down 
cones 7 to 11. The maximum variation throughout the kiln will be from 
3 to 5 cones. 

(3) The temperature in the top of the kiln is held within 100°F of 
the top temperature for 24 hours and the temperature in the bottom is 
within 100°F of its maximum for 12 hours. 

(4) If the kiln is tightly set, the load on the bottom course will be 
between 8 and 10 Ib. per sq. in. and in the case of an open set, between 
6 and 8 Ib. per sq. in. These figures will, of course, vary with the setting 
system, the height of the setting, and the ware set. 

(5) Kiln marking may occur through the setting, but more commonly 
is confined to the bottom half of the kiln. Some kilns with a tight edge 
set will come out with little marking in any part of the kiln. 

(6) The fired porosity will vary from 12 to 20%, but a portion of the 
light-fired ware will be refired or else used for grog. The figures are for 
a high-grade refractory with a high nonplastic to plastic ratio. 


(3) Influence of Moisture Variations on the Size and Shape of Fire 
Brick 
By L, C. Hewitt! 


Variation in moisture may affect the size of the finished product in two 
ways: (1) as a variable in the raw material, and (2) as a variable in the 
product as molded. 

Unless present in excess of that required for tempering, the effect of 
moisture variation is largely indirect, principally as a factor in particle 
size. The degree of slacking down or weathering of clays in transit or 
storage is governed largely by the water content and this in turn affects 
the grain size which has an influence upon the shrinkage or size of the 
finished product. 

Moisture variation has a further effect upon the grain size in the grinding 
and screening operations. Damp clays will clog the dry-pan plates and 
screen openings to such an extent that many more fines are produced than 
if the material is dry. This in turn will affect the shrinkage. 

Moisture variation in the tempering does not always have a direct 
relation to size variation, though in general the greater the moisture con- 
tent the higher the shrinkage. As pointed out by M. C. Booze,’ the finer 
the grind the greater is the amount of water necessary to develop desired 


1 Laclede-Christy Clay Products Co., St. Louis, Mo. 
2 Amer. Refrac. Inst., Bull., No. 10. 
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plasticity because of the larger clay surfaces per mass to be covered. The 
evaporation of the water results in greater shrinkage in finely-ground mate- 
rial than in the coarse, and accordingly the matter of water content and 
size particles are inter-related in respect to shrinkage or size variations. 

If, on the other hand, a material of constant grain size is being used, the 
shrinkage increase is not always in the same order with increase in water 
content, in that the additional water may force some of the particles apart 
and thus produce voids, particularly if the mixture is not sufficiently tem- 
pered. 

The actual variation in water content of tempered mixes is not great 
in manufacturing practice. Studies by S. M. Phelps! on stiff-mud brick 
showed that the water-content difference in the softest and stiffest muds 
that could be used, was only 2% and this variation had little effect upon the 
resulting porosity. Booze* also showed that a small variation in water 
content has such a great effect upon consistency of the mud that any ap- 
preciable change is readily detected, but that in handmade products, if 
molders use mud of different consistency, varying shrinkages will result. 

Variance in the softness or stiffness of the mud has, perhaps, a greater 
effect upon shape than upon shrinkage. If the mud is too soft the product 
may either deform as it is being taken from the mold, or squat and get out 
of shape on the drying pallet. , 

Plasticity or softness test of tempered mud for handmolding work, 
made by dropping a steel ball from a given height and measuring the de- 
pression, gave a maximum variation of 30% with a moisture variation of 


only 2'/;%. 


(4) Variation in Process of Manufacture 


By Cecm E. Bares? 


Probably the most radical cause of trouble is variation in the weathering 
of clay. There are some firebrick plants located at considerable distances 
from their source of raw materials, and even those plants that are located 
at the mine frequently store the clay in piles. Those that are located at a 
distance, of course, have to store their clay to assure an adequate supply. 

The clay that comes in on a rainy day may be thoroughly saturated with 
water. In the winter the car may be covered with snow. If that clay is 
taken directly to the dry pan or to the crushers, the dry-pan screen plates 
will become clogged. That makes the clay considerably finer on those days 
than it is on a dry day. 

There may be some way of overcoming this problem, such as by covering 


1 Amer. Refrac. Inst., Bull., No. 11. 
2 Loc. cit. 
%Tronton Fire Brick Company, Ironton, O. 
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the clay storage piles, but there are a great many plants that have only 
open storage. Some plants claim that they are weathering the clay, but 
it is almost impossible to control this kind of weathering within the limits 
given by Dr. Westman. Some of the clay may be well weathered, and some 
may be practically raw. The more the clay is weathered the finer the grain 
will be; consequently, the greater the shrinkage in the brick. This item 
of variation will occur in all three of the processes of brick manufacture. 

Under the item of handmade brick, particularly when those brick are 
molded and laid on the steam-heated dry floor to temper for four or five 
hours, unless that tempering is controlled properly there is a big variation 
in the finished brick. R. F. Ferguson showed several years ago that brick 
which are too soft are too short and thick after they are fired. Brick that 
are pressed when they are too dry from the hot floor, will be too long and 
too thin. It is possible, however, with proper control to make handmade 
brick quite uniform in size. 

Another cause of difficulty is the common wooden molds used in molding 
handmade brick. Most of these molds are made from various woods. The 
molds become wet and then are dried. Frequently molds right out of stor- 
age may be thoroughly dried and are of a different size than when first 
made. This difficulty can be overcome to some extent by lining them with 
sheet iron or aluminum or by using aluminum molds. 

Another problem is segregation in storage bins. When clays are stored 
in large bins the fines have a tendency to drop under where they are being 
spilled off the belt, and the coarse particles run out tothe edge. In drawing 
out the clay, more fine clay or flour is obtained at some times than at others. 
Unless segregation in bins is overcome there will be considerable variation 
in the size of the brick, because the finer the clay the smaller the brick 
will be. 

In making stiff-mud brick there are two types of dies. One die on the 
brick machine proper where the clay is molded and another die on the 
re-press machine. It is unfortunate that as soon as those dies-are put 
in operation they begin to wear. It is true that the wear is only slight, 
but in two weeks or a month the wear amounts to quite a bit and naturally 
that will cause a variation in the size of the brick. Special alloy steels have 
been tried; in fact, the firebrick manufacturers are constantly trying out 
every type of alloy steel. 

In the manufacture of dry-pressed brick, the variation in the weathering 
of the clay and the grind, and the segregation in the storage bins 
have much influence on the finished size of the ware. The amount of 
moisture and the way the moisture is controlled, as well as the item of 
pressure used in forming dry-pressed brick, exert an influence on the resul- 
tant size of brick made by that method. 

In the process there is also the item of wear of the steel liners in the dies. 
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Some plants get only about two weeks out of a dry-pressed die lining. In 
that case almost every type of alloy steel has been tried. 

Handmade brick are naturally the least uniform of these three processes. 
Some time ago it was thought that stiff-mud brick were not as uniform as 
dry-pressed brick, but measurements made on quite a large number of 
brick when checked for tolerances showed that there was not enough differ- 
ence in the measurements to establish different or more lenient tolerances 
for stiff-mud than for dry-pressed brick. The general opinion is that 
dry-pressed brick are more accurate than stiff-mud, but those measure- 
ments do not show it. 


Discussion 


R.A. HEINDL: Mr. Bales spoke about the variation in size due to the wearing away 
of the molds. The Bureau of Standards has been doing work on the wearing of metals. 
The new alloy ‘‘Stellite’’ seems to have unusual prospects to prevent wearing of molds 
in comparison with any other material that had been tested. 

C. E. Bates: Can they make a cast die liner out of Stellite, or is it welded? 

R. A. Hetrnpi: As far as I know nothing has been done to prepare a liner. The 
tests have been made to determine losses due to abrasion and to compare abrasion 
losses of various metals which are or may be used as die liners. 

C. E. Bates: Stellite is very hard and resistant to abrasion, but it is only available 
in the form of rods, probably '/, inch in diameter, welded onto cast iron or steel. I 
do not know that it can be obtained in the form of die liners unless it is welded onto 
some other metal and ground down. Stellite is a very expensive material. 

E. H. VAN Scuorck: We use Stellite to put new teeth on jaw crushers and to patch 
up worn parts of machines. We have tried to apply it to the re-press liners, but have 
not been successful as yet. 

R. Twetis: The Champion Porcelain Company manufactures spark-plug cores 
and its experience regarding materials to resist abrasion may be of interest. The body 
being pugged is high in nonplastic materials and is very abrasive on the dies. A die 
is used until it tears the outside of the clay column or reaches the oversize limit of 
0.020 inch above the normal diameter of one inch. Cold rolled-steel dies have an 
average life of 5 to 6 working days with a maximum of 10 working days. Annealed 
steel dies have a life of 32 to 35 working days. Hard steel dies last from 1 to 4'/: heurs. 
The regular spark plug sillimanite porcelain is known to be very resistant to abrasion. 
Dies made from it were tried and found to have a life of 85 to 90 working days. These 
are now being used for regular production. Sillimanite porcelain is also being used to 
make taps for threading ceramic ware. These taps have much longer life than the steel 
taps formerly used. Whereas about 300 cores could be threaded with a steel tap, 
about 3000 can be threaded with a porcelain tap. 

E. H. Van Scuorck: How closely can size-control be maintained? 

R. Twe.ts: Our sizes are controlled to very close limits, about 0.004. That is, 
0.002 on each side of a mean. We have the die size down very close and the wear is 
very slow. 

CHARLES H. TayLtor: One cause of the great variation in manufacture is the 
variation due to actual handling of green, wet ware by labor and also the mechanical 
method of handling. The mere matter of taking the green brick off the power press 
and putting it onto a truck or pallet affects the thickness. In our method of produc- 
tion we feel that roughly more than 50% of our variation in thickness is due to that 


one cause alone. 
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(5) Variation in Size Due to Variation in Molding Pressure 


By Raymonp E. Brrcs! 


The term, molding pressure, is most commonly used when employing 
mechanical presses in forming or reshaping. Its meaning should be broad- 
ened to cover its use in the handmade process. Variations in molding 
pressure occur in each of the major processes of forming refractories. 

Pressure variations cause size variation only if they produce changes 
within the brick, which in turn cause drying and firing shrinkage variation. 
The clay grains are forced closer together, many grains are shattered and 
the smaller particles forced into the decreased voids. The clay body be- 
comes more nearly continuous. The facilities for pyrochemical reactions 
are improved and a greater amount of glass may develop. The normal re- 
sult would be greater firing shrinkage and less drying shrinkage. 

Consistency of the batch is important. In general, the compressibility 
of clay is inversely proportional to the water content. Soft-mud batches 
will compress least of all, since the voids are largely filled with water. Stiff- 
mud batches should show only slightly more compressibility. Maximum 
compressibility occurs in power-pressing of semidry clay. 

In toggle presses the clay is compressed between two male dies which 
are a fixed distance apart at the instant of maximum pressure. This pro- 
duces uniform thickness in the green brick, but the pressure exerted on the 
clay depends upon the amount of clay in the mold box. 

Four 9-inch straights are pressed at a time. If one mold receives more 
than its normal charge, that mold will receive a greater pressure. In 
actual production, it sometimes happens that one mold will be charged 
at intervals with 2 to 2'/,% more clay than the other three molds filled 
at the same time. This corresponds to the difference in weight of the 
clots or blanks cut from the clay column to be used in forming brick by 
the auger machine process. In the latter process differences in the size 
of the clot may produce variations either in the thickness of the brick or 
in their density, depending upon the press construction. In the range 
within which most power-pressed brick are now formed a surplus of 
21/,% of clay could cause a substantial increase in molding pressure. 

Available data give* the relation of moiding pressure to drying and 
firing shrinkage in eight commercial power-press batches. From these data 
it is possible to calculate the variations in size which could result from mold- 
ing pressure variations caused by unequal amounts of clay charged to the 
mold. With two of the eight commercial batches studied, 2'/,% more clay 
in one of the four molds would result in a fired 9-inch straight, approxi- 
mately ?/3. inch shorter than the other three brick pressed at the same time. 


1 Harbison-Walker Refractories Co., Pittsburgh, Pa. 
2R. E. Birch, Jour. Amer. Ceram. Soc., 12 [11], 831-44 (1930). 
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The difference in thickness in these two extreme cases would be no more 
than 0.02 inch. With six of the eight commercial batches, 2'!/,% more 
clay would alter the fired length of the brick less than '/3. inch, and the 
corresponding differences in the 2'/:-inch dimension would average only 
about 0.002 inch. 

There is a definite maximum to which firing shrinkage is affected by 
change in molding pressure; this is about '/s:. inch in a 9-inch length. 

In summarizing, variations in size due to molding pressure variation 
occur in each of the major processes. Variations in length, however, due 
to this cause are slight and variations in width and thickness are negligible 
even by the process where the maximum effect is experienced. 


Discussion 


J. R. Avian: As for the expense of molds, I know of one foundry that has to take 
patterns out of the sand every seven hours and replate them with chromium because 
of the abrasive action of the sand. 

They use Stellite on plough shares so as to get two and one-half times the service 
that is possible with the best heat-treated steel. The only way Stellite can be put on 
is by arc-welding. 

Another foundry controls casting sizes by chilling; putting chills between two 
surfaces. A tolerance of 0.0012 inch is maintained iii about 18 inches. The elements 
of the iron, the temperature of the iron, the density of the mold, and the wear of the 
pattern are controlled. 


(6) The Effect of Kiln Atmosphere on the Size of Refractories 


By Sruarr M. 


Kiln atmosphere undoubtedly affects volume change during firing more 
pronouncedly in some clays than in others and usually by a reducing at- 
mosphere. In some clays a shrinkage takes place, but more often there is a 
pronounced expansion termed “secondary expansion.”” The changes seem 
to take place at comparatively low temperature and particularly in the 
lower parts of the kiln. The effects are more pronounced in periodic than 
in tunnel kilns, although some unusual results have been obtained in 
the latter, even with the more carefully controlled firing. Plant men state 
that these effects can be minimized by a slow rate of heating at the lower 
temperatures, during which period the atmosphere should be kept as oxidiz- 
ing as possible. 

There is little information on this subject. It has been known that fer- 
rous silicates are less refractory than the ferric, and in the testing of clay 
refractories a lower refractoriness is obtained in reducing atmospheres. 
It would seem, therefore, that this effect would be greater in brick containing 


1 Senior Fellow, Refractories Fellowship, Mellon Institute of Industrial Research, 
Pittsburgh, Pa. 
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high percentages of iron. This has not been substantiated experimentally. 
Reducing atmospheres have a pronounced effect also on clays compara- 
tively low in iron. 

The Refractories Fellowship of the Mellon Institute has started a study 
of the causes of kiln marking. The results indicate that humid atmosphere 
has an effect on materials high in iron which substantiates the recommenda- 
tions that care should be used during the water-smoking period. Tests 
have been conducted in atmospheres of hydrogen, carbon monoxide, and 
carbon dioxide and these show that the atmospheric condition effects 
changes in clays of both high and low iron contents. Apparently such 
changes will take place at temperatures as low as 500°C and as high as 
1400°C. 

The results of such a study should give information which would be of 
value not only in the firing of refractories, but also in their behavior in 
service and in the testing of refractories. 


(D) Control of Variation in Size and Shape of Fire Brick 


By Geo. S. Drvery! 


Manufacturing control of the size and shape of fire brick must be ac- 

complished largely through unskilled and semiskilled labor. If we can 
think in terms of clay mines, some of which are quite erratic, in terms of 
machinery, which is always wearing and changing, and above all, in terms 
of the men who actually make these fire brick, it will aid considerably in 
grasping a practical idea of the problems involved and the control methods 
suggested. The human element is possibly the greatest single factor 
contributing to the variation in the size of fire brick. 
The only practical control other than visual inspection 
is the fusion test (see Fig. 1). A separate composite 
sample of the hard and soft clays is taken by sampling 
the crushed clay from each car after it is unloaded, crushed, and conveyed 
to the plant storage bins. A fusion test on this weekly composite sample 
is made and plotted. The variation in the P.C.E. of the hard clay was 
reduced from four cones in one month to from one to two cones per month. 
Likewise, the soft clay variation has been reduced from fifteen to two cones 
per month. The control in this case, therefore, proved quite effective, but 
only insofar as the fusion test was used as a tangible guide in handling the 
human element. A quicker and more positive control could be devised by 
making daily fusion tests from the workings of each miner, but this would 
be practical only if some form of a portable furnace were available. 


Practical Control 
of Clay 


1 North American Refractories Co., Cleveland, Ohio. 


694 SYMPOSIUM ON VARIATION IN SIZE OF FIRE BRICK 


Poidometers of various types have been tried but 
the practicability of any of them is doubtful 

In the case of handmade brick, about all that is practical to do is to keep 
the mud as stiff as it can be molded. 

In the case of stiff-mud or steam-pressed brick, moisture should average 
about 12%. There are, however, so many variables such as pressure, 
moisture, plasticity, and syn- 
chronized operation of 
machines, that it is often 
necessary to use the variable 
(moisture content) to obtain 
a satisfactory column of mud 
for making steam-pressed 
brick. 

In the case of dry-pressed 

brick, it is pi actical to control 
the moisture content either by 
regulation of the quantity of 
water to be added to each 
grinding pan charge, or by 
daily determination of the moisture content of the dry-press material as 
it enters the dry press: this daily moisture determination to be used only 
as a guide. In general, moisture content of dry-pressed material should 
average from 5 to 8%, depending upon the plasticity of the clay. 
About all the control that can be established is to have 
routine screen analyses as a guide for regulating the 
screens and for setting up standards for the men to 
follow while operating the grinding pans. Once the mix is established 
and measuring or weighing 
devices installed, it is a matter 
of personnel management to 
see that proper mixes are 
maintained. 


Moisture Control 


Fic. 1. 


Variation in 
Mix and Grind 


Weight of Brick 


On dry-pressed 


HeartH ano Bescn (Made Now 271930) 


= a - r----------- 
brick, this can att/V 


Pressure Na! Press No2 Press 


Variation in 
Molding 


curately con- 

trolled by routine weighing 

of the brick as they are offborne from the press on a small dial scale which 

is marked with a maximum and a minimum reading for each size of 

brick made on the press. About 3% is a normal variation to allow to take 
care of factors other than controllable pressure. 

Likewise, on sized, double-pressed, steam-pressed brick it is practical 


Fic. 2. 
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to hold the variation to within the same 3% limit (see Fig. 2). A standard 
9-inch straight weighing from 9'/2 to 9*/, pounds showed a variation of 
1/, pound; a 9- by 6- by 3-Hearth and Bosch blast-furnace brick weighing 
15'/, to 16 pounds showed a variation of '/2 pound; and a Hearth and 
Bosch blast-furnace brick weighing 23'/, to 24 pounds showed a variation 
of */, pound. These weights were obtained by weighing every tenth 
brick throughout one full day’s run of about 15,000 nine-inch equivalents 
per press on each of the different sizes. It is true that these variations 
seem quite large, but when we consider in addition to molding pressure 
such variables as moisture content, press box-liner wear, and normal 
variation in size of the slug, it soon becomes apparent that without any 
control of these variables the weights would vary much more. Therefore, 
on the dry-press and sized steam-press processes, routine weighing of 
brick as they come from the press gives a rather effective and simple means 
of pressure control. In addition, this weighing also acts as a rough check 
on liner wear and moisture content. In the case of ordinary steam- 
pressed brick and handmade brick, however, so many other variables enter 
that the weight control is of no practical value. 

These variations have automatically been reduced 
to some extent by the use of tunnel kilns. In peri- 
odic kilns, progress has been made by setting certain 
shapes and large tile in a definite position on or near 
the top, and 9-inch straights on or near the bottom of the kiln. Therefore, 
even though the bottom brick will tend to be longer, narrower, and thicker, 
the variation will be minimized because, in general, similar classes of brick 
are subject to similar loads. Furthermore, variation in size and shape 
of brick caused by the kiln load are compensated for when calculating the 
shrinkage and when making the molds. Therefore, even though no direct 
positive control has as yet been devised to eliminate the cause of size 
variation caused by kiln load, the art of the industry has accomplished 
much in minimizing this variation. 

The practice of sorting brick into separate firings has resulted from 
customer requirements for uniformly fired brick, i.e., medium, medium to 
hard, and hard fired. This sorting automatically minimizes size variation 
resulting from difference in firing temperatures. Here again, as in the 
case of kiln load and in firing temperatures, control is almost entirely at 
the mercy of the human element; and it is largely a matter of personnel 
training and experience to produce satisfactory results. 

It is interesting to note the actual difference in 
size variation of fire brick resulting from the 
different manufacturing processes: handmade, 
steam-pressed, and dry-pressed (see Figs. 3 and 4). 
With a ?/x-inch average variation over four brick in the thickness in the 


Variation in Tem- 
perature and Load 
in Kilns 


Variation from 
Different Manu- 
facturing Processes 
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green state, in the fired state the variation in the case of dry-pressed brick 
has increased to */3. inch, steam-pressed to */3. inch, and handmade to 
"/# inch. Furthermore, in the case of the dry-press starting with a green 
state variation of */3. inch in the average width over four brick, the fired 


orsze Dry press 9"straights 
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brick has */3.-inch variation; and in the case of the length, the variation 
increases from */3. inch in the green state to °/3. inch in the fired state. 
Size variation readings taken hourly and averaged weekly, as was the 
method used in obtaining the above data give plant control data in prac- 
tical averages which indicate when the shrinkage of the clays is changing, 
when the press liners are worn out, when the average brick manufactured 
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by the different presses do not match in size, when the mix has been 
altered, and in general it gives a composite indicator of most factors that 
may be causing brick sizes to deviate from a set standard. 

In conclusion, a plant control system must be simple; it must take into 
consideration averages rather than normal uncontrollable individual brick 
variations; it must develop practical standards for the workmen to follow 


orsze -Hand made 9'straights (A) and steam press 9"straights (B) 
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and indicators to guide the superintendent; because firebrick manufactur- 
ing is still largely an art and the greatest single factor of variation to 
contend with is the human element. 


Discussion 


A. E.R. Westman: There is no conflict between the ideas presented by Mr. Dively 
and those advanced in my discussion on ‘‘Variability—-A General Law of Nature.’’ 
He is concerned with the ways and means of increasing control and undoubtedly the 
human factor is of great importance. His control limits are determined by his judgment 
as to the amount of control which it is possible to obtain under the circumstances. 
They may or may not agree with those which might be based on the concepts of ‘‘control 
between limits’ and “‘maximum control’ described in my discussion. Such limits 
have proved their worth in a number of manufacturing operations where many units 
of the product are produced daily. 


(E) The Measurement of Brick and the Determination of Warpage 


By Stuart M. Puevps! 


The method to be used for the measurement of brick has been a problem 
in the refractories industry for years. Production methods have decreased 
variation in size and this, with more rigid requirements, makes it desirable 
to standardize a method of measuring. 


1 Senior Fellow, Refractories Fellowship, Mellon Institute of Industrial Research, 
Pittsburgh, Pa. 
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There are a number of ways in which a brick may be measured: (1) 
single brick by means of a rule, (2) ‘‘go’’ and ‘“‘Mo-go”’ gages, and (3) in 
stacks and laid side by side, obtaining an “‘over-all’’ dimension of brick, 


Fic. 1. Fic. 2. 


all of which are subject to personal errors. The American Refractories 
Institute devised the “‘brick meter,’’ obtaining without personal errors the 
dimensions of 9-inch brick. 

This device measures brick between plane and parallel plates (see Fig. 1). 
The brick is placed on plate, P. The handle, H, is pulled forward. This 


raises the plate, placing the brick in firm contact with the upper and paral- 
lel plate. In this operation the scale S revolves. The dimension may 
be read directly from it. The zero mark is in the center of the scale and on 
either side of it the calibration reads up to 16, representing 32nds of an 
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inch. The readings for a perfect 9- by 4'/2- by 2'/s-inch brick would be 
zero for each dimension; '/¢ inch can be readily estimated. 

The upper part of the brick meter indicated by the casting, R, revolves 
about the shaft, X, so as to be placed in the position as shown in Fig. 2. 
Each of the two positions of casting can be secured by a clamp actuated 
by the handle H/-A. The plates are adjustable for parallelism and wear. 

The brick meter insures accuracy and speed in measurements. It is 
not, however, easily moved since it weighs about 60 pounds. 


Determination of Warpage 


The customary method of measuring warpage in special shapes and tile 
is to place a straight edge on the surface and measure the depression by 
means of a rule. An improvement in this method is to make use of the 
device suggested by the American 
Refractories Institute which is termed 
a ‘‘measuring wedge.’ This is shown 
in Fig. 5 and consists of a small 
calibrated wedge which can be closed 
into the handle in the same manner 
as the blade of a jack-knife. The = 1__. 
upper surface of the wedge is cali- Ee ae 
brated to read from tlie thin edge up 
in 32nds of an inch. In making a 
measurement, the straight edge is placed across the diagonal of the shape 
and the maximum warpage is readily obtained by sliding the wedge between 
the straight edge and the shape. Measurements are made on the con- 
cave side of the tile and after placing the straight edge across each diagonal 
the maximum warpage obtained is considered that of the shape. This 
method is rapid and accurate and the device might well be considered for a 
standard method. 


Wedge Closed~. 


Fic. 5. 
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Abrasives 


Grain size standards are issued. ANON. Abrasive Ind., 12 [7], 16-17 (1931).— 
U.S. Dept. of Commerce Simplified Practice Recommendation R11830 gives allowable 
limits for the sizing of aluminium oxide and silicon carbide abrasives for polishing and 


TABLE I 
ALLOWABLE LIMITS FOR SIZING ABRASIVE GRAIN 
Max. 
Screen Control screen of 
through oversize Max 
which on of 3% 
100% control Cumulative min. through 
Grit must Opening screen Min. retained retained screen 
No. pass No. (in.) (%) (%) (Screen No.) (%) (Screen No.) No. 
10 7 8 0.0937 15 45 0n 10 80 on 10 and 12 14 
12 8 10 0.0787 15 45 0n 12 80 on 12 and 14 16 
14 10 12 0.0661 15 450n 14 80 on 14 and 16 18 
16 12 14. 0.0555 15 45 o0n 16 80 on 16 and 18 20 
20 14 16 0.0469 15 450n 18 80 on 18 and 20 25 
24 16 20 0.0331 20 45 on 25 75 on 25 and 30 35 
30 18 25 0.0280 20 450n 30 75 on 30 and 35 40 
36 20 30 0.0232 20 450n35 75 on 35 and 40 45 
46 30 40 0.0165 20 450n 45 75 on 45 and 50 60 
54 35 45 0.0138 20 450n 50 75 on 50 and 60 70 
60 40 50 0.0117 30 450n 60 65 on 60 and 70 80 
70 50 60 0.0098 15 45o0n 70 70 on 70 and 80 100 
80 80 70 0.0083 15 400n 80 70 on 80 and 100 120 
90 70 80 0.0070 15 400n 100 70 on 100 and 120 140 
100 80 100 0.0059 15 40 o0n 120 65 on 120 and 140 200 
120 100 120 0.0049 15 30 on 140 60 on 140 and 170 230 


150 100 140 0.0041 15 400n 170 and 200 75 on 170, 200, and 230 270 
180 120 170 0.0035 15 40 on 200 and 230 65 on 200, 230, and 270 
220 140 200 0.0029 15 40 on 230 and 270 60 on 230, 270, and 325 


Note 1: These specifications shall not apply to abrasives used in the manufacture 
of abrasive paper and cloth products (coated abrasives). 

Note 2: The screens referred to above are those of the U_ S. standard sieve series 
certified by the National Bureau of Standards or equivalent as shown in Table II. 

Note 3: The allowable limits set forth in the above table are based on the shaking 
of a 100-g. sample for 5 min. on a rotap machine operated at a speed of 290 r.p.m. and 
156 taps per min. Where more than one screen are used they are to be agitated simul- 
taneously. 


1 The abbreviation (C.A.) at the end of an abstract indicates that it was obtained from Chemical 
Abstracts by coéperative agreement. 

The bold-face number following the journal name is the volume, the issue number is in brackets 
followed by the page numbers, then the year in parentheses. 
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for grinding wheels. Standards for sieve openings and wire diameters with permissible 
variations are also given. 


TABLE II 
UNITED STATES STANDARD SIEVE SIZES 
Corre- 
sponding 

U. S. Tolerance Tolerance 
Desig- standard Tolerance on wire in 

nation sieve in average diameter maximum 

(in mi series Sieve opening Wire diameter opening (under) (over) opening 
crons) 2 3 4 5 6 7 8 Q 10 
1 (No.) (mm.) (in.) (mm.) (in.) (%) (%) %) %) 
4760 4+ 4.76 0.187 0.050 a= 3 15 30 10 
4000 5 4.00 0.157 1.12 0.044 +3 15 30 10 
3360 6 3.36 0.132 1.02 0.040 +3 15 30 10 
2830 7 2.83 0.111 0.92 0.036 +3 15 30 10 
2380 8 2.38 0.0937 0.84 0.0331 +3 15 30 10 
2000 10 . 2.00 0.0787 0.76 0.0299 +3 15 30 10 
1680 12 1.68 0.0661 0.69 0.0272 +3 15 30 10 
1410 14 1.41 0.0555 0.61 0.0240 +3 15 30 10 
1190 16 1.19 0.0469 0.54 0.0213 +3 15 30 10 
1000 18 1.00 0.0394 0.48 0.0189 +3 15 30 10 
840 20 0.84 0.0331 0.42 0.0165 +5 15 30 25 
710 25 0.71 0.0280 0.37 0.0146 +5 15 30 25 
590 30 0.59 0.0232 0.33 0.0130 +5 15 30 25 
500 35 0.50 0.0197 0.29 0.0114 +5 15 30 25 
420 40 0.42 0.0165 0.25 0.0098 +5 15 30 25 
350 45 0.35 0.0138 0.22 0.0087 +5 15 30 25 
297 50 0.297 0.0117 0.188 0.0074 +6 15 35 40 
250 60 0.250 0.0098 0.162 0.0064 +6 15 35 40 
210 70 0.210 0.0083 0.140 0.0055 +6 15 35 40 
177 80 0.177 0.0070 0.119 0.0047 +6 15 35 40 
149 100 0.149 0.0059 0.102 0.0040 +6 15 35 40 
125 120 0.125 0.0049 0.086 0.0034 +6 15 35 40 
105 140 0.105 0.0041 0.074 0.0029 +8 15 35 60 
88 170 0.088 0.0035 0.063 0.0025 +8 15 35 60 
74 200 0.074 0.0029 0.053 0.0021 +8 15 5 60 
62 230 0.062 0.0024 0.046 0.0018 +8 15 35 90 
53 270 0.053 0.0021 0.041 0.0016 +8 15 35 90 
44 325 0.044 0.0017 0.036 0.0014 +8 15 35 90 
E.P.R. 


Grinding machines. CHURCHILL MACHINE Toot Co., Ltp. Mech. World, 89 [2320], 
580-81 (1931).—A turret universal grinding machine for grinding large porcelain in- 
sulators, etc., and a C-type plain grinding machine specially constructed for grinding 
crankshafts, with a swing capacity of 18 in., 72-in. length between centers, 12 table 
speeds, and 8 work speeds are described. The large-diameter nitralloy grinding-wheel 
spindle runs in plain adjustable bronze ‘bearings that are lubricated by a pump-feed 
supply where oil passing to the bearings is filtered and is visible through sight-glasses 
situated above each bearing. Illustrated. E.P.R. 

Portable electric grinder. WrSTMINSTER & Evectrric Co., Ltp. Mech. 
World, 89 [2320], 590 (1931).—This tool is equally suitable for d.-c. or a.-c. supply 
mains, is guaranteed to be reliable, is fan-ventilated, is fitted with a ball-bearing uni- 
versal motor capable of driving a 6-in. diameter x '/:-in. face wheel under all normal 
working conditions, and when fitted to an ordinary lathe enables a wide range of grinding 
work to be carried out. Illustrated. E.P.R. 

Grinder embodies novel principle. Jackson & Hunt. Abrasive Ind., 12 [7], 30 


. 
. 
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(1931).—A surface grinder has a wheel mounted on a vertical spindle, the wheel pro- 
jecting through the inner and outer tables. The work is fed across the wheel. 
E.P.R. 
Grinding wheel safety. ANon. Abrasive Ind., 12 [7], 19-20 (1931).—Speeds recom- 
mended by the Safety Code are given. Even with ample factors of safety, wheels 
running at more than 3000 ft./min. must have protective devices, e.g., hoods, flanges, 
bands, or chucks. Rules for testing and mounting are given. 


TABLE III 
SAFE OPERATING WHEEL S°EEDS 
Vitrified and silicate bonds Organic bonds 
Soft Medium Hard Soft Medium Hard 
(ft./ (ft./ (ft./ (ft./ (ft./ (ft./ 
Type of wheels min.) min.) min.) min.) min.) min.) 
Type 1—Straight wheels 5500 6000 6500 6500 8000 9500 


Type 4—Taper wheels 

Types 5 and 7—Recessed wheels 
Type 2—Cylinder wheels 4500 5500 6000 6000 * 24 
Dovetail wheels ” 

Types 11 and 12—Dish and flaring 


Type 6—Deep recessed cup wheels a 5000 5500 “5 7500 9000 
Coping wheels (solid and _ steel 

centers) 
Type 1—Cut-off wheels (ordinary) 10000 12000 
Type 1—Cut-off wheels (special) 12000 
(Depending on stability and design to 

of machine) 16000 

E.P.R. 


Speed and accuracy by disk grinding. ANon. Mech. World, 89 [2318], 534-36 
(1931).—The improvement in abrasives made up in the disk form, the greater skill of 
the foundryman in producing castings with a minimum of machining allowance, and the 
progress made by designers have improved disk grinding. E.P.R. 

Grinding tungsten carbide semi-automatically. GisHott Macuine Co. Abrasive 
Ind., 12 [7], 30 (1931).—A grinder for giving correct rake and clearance angles to single 
point tools is described. E.P.R. 

Grinding in bus-motor production. WuitE Co. Abrasive Jnd., 12 [7], 13-14 (1931). 
Accuracy in grinding operations in the making of bus motors is described. Illustrated. 

E.P.R. 

Grinding pocket knives. ANoNn. Abrasive Jnd., 12 [7], 10-12 (1931).—Knife grinders 
used by the Cattaraugus Cutlery Co., N. Y., are described and illustrated. 

E.P.R. 

Truing abrasive disks. ANon. Abrasive Ind., 12 [7], 17 (1931).—While the ordinary 
glue-bond disk cannot be trued effectively owing to its fragile nature, the thick abrasive 
circles commonly used can be trued to advantage. A star-wheel dressing tool, mounted 
and clamped to the disk grinder table, is fed up until the cutters just touch the rotating 
disk and then the table is rocked back and forth until the cutters cease to cut. 

E.P.R. 

Device for truing wheels accurately. CHURCHILL MACHINE Toot Co. Abrasive 
Ind., 12 [7], 29 (1931).—The grinding-wheel truing device incorporates a square bar 
mounted between the machine centers and carrying three diamond tools, two of which 
are adjustable by knurled screws and can be set to true the two wheels to different 


diameters. E.P.R. 
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Steadyrest makes sturdy wheel truing attachment. Hector J. CHAMBERLAND. 
Abrasive Ind., 12 [7], 26 (1931).—To obviate a corkscrew finish, a machine with a 
capacity of 48 in. between centers where the average work is less than 18 in. and having 
a steadyrest is of advantage. Described and illustrated. E.P.R. 

Design precision gage. ANON. Abrasive Ind., 12 [7], 29 (1931).—The R. Y. Ferner 
Co., Washington, is marketing a new micro-indicator stand made by Société Genevoise 
d’Instruments de Physique, Geneva, Switzerland. The micro-indicator is mounted 
in the arm by an adjustment ring, by rotation of which fine settings on standard gages 
can be accomplished. The setting is locked by a clamp which precludes any vertical 
shift. Micro-indicators are available graduated to 0.0005, 0.0002, 0.0001, or 0.00005 in. 
per division, and carrying adjustable tolerance marks. E.P.R. 

Production methods in headlight finishing. Epwarp S. Heck. Abrasive Ind., 12 
[7 ], 32-36 (1931).—The abrasive processes used in the finishing of automobile lights at 
the John W. Brown Mfg. Co., Columbus, Ohio, are described. E.P.R. 

Automatic polisher for varied shapes. HamMoNnD MACHINERY BUILDERS, INC. 
Brass World, 27 [6], 108 (1931); Abrasive Ind., 12 [7], 28 (1931).—This machine is 
particularly adaptable in plants where an automatic equipment which can be set up for 
a variety of shapes and sizes in comparatively short runs is desired. See also Ceram. 


Abs., 10 [8], 535 (1931). E.P.R. 
Exhaust equipment for polishers. Hisey-Worr Macuine Co. Brass World, 27 
[6], 131 (1931); for abstract see Ceram. Abs., 10 [8], 535 (1931). E.P.R. 


Studies in metal polishing. III. Epwin M. BAKer AND GEorGE E. HOLBROOK. 
Metal Cleaning & Finishing, 3 [6], 485-87 (1931).—The importance of correct set-up 
of polishing wheels is stressed and a device for mechanically setting up is described. 
Drying-room conditions and the use of wheels are also discussed. Illustrated. For 
Part II see Ceram. Abs., 10 [8], 534 (1931). E.J.V. 

Polishing economy. W. RaymMonp Avison. Metal Cleaning & Finishing, 3 [6], 
511-12 (1931).—For efficient operation and for obtaining the greatest possible amount 
of wear from each wheel the following factors must be considered: (1) quality, proper 
handling, and heat of glue, (2) proper cleaning and warming of wheels, (3) the abrasive 
and its temperature, and (4) arrangement of equipment to insure convenient and speedy 


operation. E.J.V. 
Fundamentals of machine polishing. Ropert T. Kent. Trans. A.S.M.E., 53 
[10], 73-84 (1931); for abstract see Ceram. Abs., 10 [4], 242 (1931). E.P.R. 


What is rouge. ANON. Abrasive Ind., 12 [7], 27 (1931).—Both rouge and crocus 
are manufactured by calcining sulphate of iron in crucibles at high temperature. The 
resultant powder at the bottom of the mass is crocus; that at the top, rouge. True rouge 
is red while crocus is purple. E.P.R. 


BOOK AND BULLETINS 


Electroplating with Chromium, Copper, and Nickel. BENJAMIN FREEMAN AND 
FREDERICK G. Hoppe. Abrasive Ind., 12 [7], 26 (1931); for abstract see Ceram. Abs., 
9 [9], 761 (1930). E.P.R. 

Machining operations. GisHo_t MaAcuInE Co. Abrasive Ind., 12 [7], 31 (1931).— 
Four bulletins, Nos. 60 to 63, inclusive, present actual performance operations including 
‘ machining conical faces, balancing, turning chuck bodies, and machining alloy steel 
screws. A tool grinding chart gives dial settings for 33 tools. E.P.R. 

Tool grinder. Grorcre ScHERR Co., Inc. Abrasive Ind., 12 [4], 45 (1931).—Ad- 
vantages of an automatic hob and tool grinder are outlined in a recent bulletin. Auto- 
matic operation reciprocating the table with compensation for backlash and automatic 
indexing from flute to flute or tooth to tooth are emphasized. Other features of the 
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machine contributing to universal adjustment and ease of operation are explained and 
the machine is set up for a variety of tool and cutter sharpening jobs. Illustrated. 
E.P.R. 
Polishing and buffing. Acme Mrc. Co. Abrasive Ind., 12 [4], 45 (1931).—New and 
redesigned polishing and buffing machines are described in this bulletin. These include 
a 4-spindle machine for small parts, a 4-spindle machine equipped with geared chucks 
and spring tension for out-of-round work, a heavy machine for radiator shells and similar 
work, a heavy stroke machine for such work as washing-machine tubs, and machines 
for polishing or buffing spherical work on a straight-face wheel. Typical types of work 
finished are shown. Illustrated. E.P.R. 


PATENTS 


Abrasive disk. FRANS O. ALBERTSON AND Gustav OLSEN. U. S. 1,811,037, June 
23, 1931. In an abrasive device, the combination of a metal hub having an outwardly 
projecting attaching portion and a centrally located boss, with a resilient and flexible 
metal disk fixedly secured to the attaching portion and having an aperture for receiving 
the boss, the boss being spun outward to engage the disk, a circular cushion pad secured 
to the flexible disk by a plurality of rivets, the rivets being depressed in the face of the 
cushion pad, an abrasive disk comprising a sheet of abrasive material and a backing of 
fiber board, the abrasive disk pad and metal disk having a plurality of apertures, and a 
separate metal plate located outside the abrasive disk and having a plurality of bendable 
tabs for passage through the apertures in the pad and metal disk to secure the abrasive 
disk on the abrasive device in either of two positions. ? 

Lens grinding and polishing machine. IGNatz G. Vetrer. U. S. 1,811,219, June 
23, 1931. Ina device, a frame and tool support mounted therein so as to be capable of a 
rotary movement, a lens-grinding tool fixed on the support adapted to hold a spherical 
blocker for grinding, an auxiliary grinding tool mounted above the blocker for operation 
in opposition thereto, a support rockingly mounted in proximity to the first-named 
tool, a pressure device carried thereby, and means for holding the last-named support 
with the pressure device yieldably in position to exert pressure against a blocker held 
in the tools. 

Truing and dressing grinding wheels. FERDINAND J. HOHNHORST AND FERDINAND 
J. Krogecer. U.S. 1,811,933, June 30, 1931. In a machine, the combination with the 
grinding wheel, the tailstock, and tail spindle, the tailstock provided with an inwardly 
extending annular flange about the tail spindle, a pivoted frame about the annular 
flange, an abrading part on the pivoted frame arranged to coact with the grinding wheel, 
radial clamping means on the pivoted frame about the tail spindle, and arcuate clamping 
means between the pivoted frame and the tailstock. 

Grinding machine. Watpo J.Gui_p. U.S. 1,812,003, June 30, 1931. The combina- 
tion with a grinding machine comprising means for supporting the work, means for 
supporting a grinding wheel, means for producing a reciprocating motion of one of the 
before-mentioned means with relation to the other, means to so control the motion as to 
cause a relative traversing motion between the wheel and the work, one past the other 
in contact, or to cause the withdrawal of one from contact with the other and subse- 
quent restoration to contact, a tool for dressing the grinding wheel so mounted that it is 
engaged by the wheel when the contact between the work and grinding wheel has been 
so interrupted, feeding mechanism to feed the work piece transverse to the traversing 
motion to maintain grinding contact, and separate feeding mechanism to feed the grind- 
ing wheel transverse to the traversing motion and toward the dressing tool, of devices 
operated directly by the first-named feeding mechanism and operable on the motion- 
controlling means to cause the withdrawal motion and then to restore the contacting 


618 CERAMIC ABSTRACTS VoL. 10 


traversing relation of work and grinding wheel, and means for periodically moving the 
feeding mechanism that feeds the grinding wheel, whereby the grinding may proceed 
by a succession of uninterrupted traversing motions confined to the surface to be ground, 
and at a stage determined directly by the movement of the feeding mechanism the con- 
tact of grinding wheel and work is automatically interrupted, the grinding wheel being 
dressed despite wear because of its periodic advance toward the dressing tool, the travers- 
ing contact with the work being then resumed. 

Grinding wheel. ALAN P. BEEBE. U. S. 1,812,076, June 30, 1931. In a grinding 
wheel, the combination of an open-mesh metallic reinforcement, an anchor member 
rigidly attached thereto, and an abrasive body in which both of the members are im- 
bedded. 

Grinding machine. W1LLIAM ARTER AND WARREN F. Fraser. U. S&S. 1,812,313, 
June 30, 1931. In a grinding machine, the combination of a grinding wheel mounted to 
rotate in a horizontal plane, a presser head mounted above the wheel for up and down 
movement and operative to press the work against the wheel, means for guiding the head 
for vertical movement toward or from the wheel, a part connected with the head to 
move up and down therewith, a stop arranged to be engaged by the part, a horizontally 
movable wedge supporting the stop, a screw shaft bearing against the wedge, and power- 
operated mechanism for rotating the shaft to move the wedge in a direction to permit 
the stop to settle gradually and thereby limit the rate of approach of the head toward 
the wheel. 

Grinding machine. MAxwe Li I. MATHEWSON AND ARTHUR Brown. U. S. 1,812,- 
* 444, June 30, 1931. A grinding machine having, in combination, a grinding-wheel 
spindle and a radial thrust bearing for the spindle comprising a fixed bearing, a radial 
bearing block, trunnions on the block, guideways engaging therewith to position the 
block with relation to the fixed portion of the bearing, and spring means for forcing the 
block yieldingly into engagement with the spindle. 

Grinding machinery. GrorGE E. MERRYWEATHER. U. S. 1,813,503, July 7, 1931. 
A grinding machine including a bed or support, a plurality of grinding-wheel carriages 
longitudinally movable thereon, means for individually imparting in and out of adjust- 
ment to the grinding-wheel carriages, a work holder mounted on the support adjacent 
the grinding-wheel carriages, and cam means for imparting an in and out movement to 
the work holder in respect to the grinding wheels. 

Machine for grinding saws. EMANUEL STAUDER. U. S. 1,813,825, July 7, 1931. 

In a device, a saw support adapted to carry a circular saw for rotary adjustment thereon, 
an indexing mechanism adjacent the saw support for coéperation with a saw thereon, 
the mechanism comprising a head adapted to support the saw, a detent comprising a 
yieldable arm adapted to engage a tooth of the saw slidably mounted on the head, the 
detent being displaced by one tooth for automatic engagement with another, means for 
controlling the movement of the detent on the head, and an upstanding shaft on the 
base adjustable vertically thereon, the head being adjustable about the axis of the 
shaft. 
Centerless grinding machine. Sor Einstein. U. S. 1,814,209, July 14, 1931. The 
combination with a grinder having a regulating wheel, of an irreversible speed-reducing 
drive therefor comprising a close-fitting worm and worm wheel, the worm wheel being 
rigidly connected with the regulating wheel, an adjustable stop serving to limit the 
closeness of engagement of the worm and worm wheel, and resilient means urging the 
worm and worm wheel together. 

Grinding machinery. FREDERICK J. THELER. U. S. 1,814,350, July 14, 1931. 
The combination, with a centerless grinder, including opposed grinding and regulating 
wheels and an intermediate work support, of an oscillatable, axially movable work- 
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positioning member disposed adjacent the throat, and means for imparting successive 
axial and oscillatable movements to the holder to present, withdraw, and eject a work 
piece. 

Grinding machinery. FrRepeRIcK J. THeLer. U. S. 1,814,351, July 14, 1931. 
A grinding machine including a grinding wheel rotatable at a high grinding rate of speed 
and an opposed slowly rotating, regulating wheel member disposed in opposition to the 
grinding wheel but spaced therefrom to provide an intermediate work-receiving throat, 
the regulating wheel being rotatable at a slow work-controlling rate of speed with its 
operative face moving in opposition to the direction of movement of the grinding wheel, 
and a work carrier circumscribing the operative portion of the regulating wheel in 
eccentric relation thereto, the overlying portion projecting into the throat between the 
grinding and regulating wheels and having a plurality of terminally open pockets formed 
therein for support of work pieces during grinding, the width of the member being less 
than the minimum width of the grinding throat whereby work pieces carried thereby 
will project at opposite ends of the pockets for engagement, respectively, by the grind- 
ing and regulating wheels as the work pieces are carried through the throat. 

Grinding machinery. CLEMENT Bootnu. U. S. 1,814,361, July 14, 1931. A machine 
for the production of substantially cylindrical work pieces including a work rest, a grind- 
ing wheel disposed at one side of the work rest and having its operative face moving at 
a high grinding rate of speed in the direction of the work rest, a work-regulating member 
disposed on the opposite side of the work rest and having its surface moving in the op- 
posite direction from that of the grinding wheel to control the rate of rotation of a work 
piece on the machine, the rest having a work-engaging surface ascending toward the 
grinding wheel, and a steadying member for an over-hanging portion of the work having 
a work-engaging surface substantially parallel with that of the work rest and a second 
surface substantially parallel with that of the regulating member for simultaneous en- 
gagement with an overhanging portion of the work to steady the latter during grinding. 

Centerless grinding machinery. CLEMENT Bootu. U. S. 1,814,362, July 14, 1931. 
A machine for the centerless production of concentric work-piece surfaces comprising 
opposed grinding and regulating wheels forming a work-receiving throat therebetween, 
a work rest projecting within the throat for supporting work pieces therein and a work- 
supporting fixture mounted adjacent the throat and including a work-holding member 
for engaging a terminal portion of the work and oscillatable from a work-receiving posi- 
tion to a position to present a projecting portion of the work on the work rest in the 
throat between grinding and regulating wheels, and means supporting the fixture for 
free-floating movement to permit the work to automatically adjust itself to the grinding 
throat. 

Grinding machinery. CLEMENT Bootu. U. S. 1,814,363, July 14, 1931. A center- 
less grinder including opposed grinding and regulating wheels forming a work-receiving 
throat therebetween, a work-rest blade disposed within the throat, means for reciprocat- 
ing the work-rest blade vertically through the throat, and a hopper for depositing work 
pieces on the work rest when the work rest is at its upper limit of movement. 

Valve grinder. CLEMENT Boortn. U. S. 1,814,364, July 14, 1931. A grinding ma- 
chine including a work rest and a ~egvlating wheel disposed adjacent thereto and oper- 


able at a slow work-controlling 7: ‘+ ~d, means disposed in opposition to the regulat- 
ing wheel for urging a work f en rest into engagement with the wheel, means 
laterally displaced in respect te —e : ing wheel for grinding a projecting terminal 
portion of the work piece, a stop iting axial movement of the work, and means 


for urging the work toward the stop during the grinding operation. 
Grinding machinery. CLemeNT Boortn. U. S. 1,814,365, July 14, 1931. A grinding 
machine of the centerless type including a bed or support, a grinding wheel carried there- 
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by and operable at a high grinding rate of speed, a work-supporting slide carried by the 
bed and having a work-centering mechanism projecting adjacent the operative surface 
of the grinding wheel, a supplemental slide carried by the first slide and bearing a regu- 
lating wheel, means yieldingly urging the regulating wheel in the direction of the work 
support, and means for jointly shifting the regulating wheel and work support in the 
direction of the grinding wheel. 

Long bar grinder. Joun E. Caster. U.S. 1,814,367, July 14, 1931. The com- 
bination with a centerless grinder including opposed grinding and regulating wheels, of 
a work-supporting mechanism for presentation of work in the grinding throat between 
the grinding and regulating wheels including a supporting bracket, a work-rest blade 
carried by the bracket, means for securing the blade in adjusted position in respect to 
the bracket, outboard supports carried by the bracket including a series of supporting 
arms, rollers adjustable on the arms for alignment with the work-supporting plane of the 
work-rest blade, additional arms carried by the bracket, work-supporting rollers on the 
arms, and means for adjusting the second series of rollers for engagement with the work 
at circumferentially spaced points from the first series of rollers in correspondence with 
the circumferential spacing between engagement of the work-rest blade and the regulat- 
ing wheel with the work. 

Grinding machinery. JouHN E. Caster. U. S. 1,814,431, July 14, 1931. A center- 
less grinder including a bed, ways on the bed, opposed grinding and regulating wheels 
carried by the bed, the grinding and regulating wheels having a grinding throat between 
them, means for rotatably supporting the grinding wheel in a fixed position on the bed, 
a slide on the ways of the bed, a regulating wheel unit pivotally supported on the slide, 
a plunger adjustably reciprocable through the regulating wheel unit, and a cam rotatably 
carried by the slide and adapted to engage the plunger for raising and lowering the regu- 
lating wheel unit about its pivot and urging the regulating wheel toward and from the 
grinding wheel to vary the grinding throat. 

Grinding wheel and holder. Hosart C. Beacu: U. S. 1,814,782, July 14, 1931. 
In a grinding wheel assembly, a grinding wheel having one face and its periphery adapted 
to be used for grinding, the wheel having a projecting portion of reduced diameter on its 
other face, a drive shaft, and a se-nirigid driving connection of a diameter less than that 
of the wheel between the shaft and the projection on the wheel. 

Grinder. Joun W. SmitH. U.-S. 1,815,014, July 14,1931. A grinding machine for 
grinding spherical surfaces. 

Grinding and polishing machine. R. Bsten. Brit. 348,699, May 28, 1931. 

Machines for coating grinding wheels with abrasive material. GENERAL SPRING 
BuMPER Corp. Brit. 349,293, June 4, 1931. 

Manufacture of bonded abrasive articles. CARBORUNDUM Co., Ltp. Brit. 349,602, 
June 10, 1931. 

Continuous glass grinding and polishing apparatus. PILKINGTON Bros., LTD., AND 
F. B. Watpron. Brit. 350,588, June 24, 1931; see also Ceram. Abs., 9 [6], 404 (1930). 

Machines for grinding rolls, etc. CiNCcINNATI GRINDERS, INC. Brit. 350,921, July 1, 
1931. 

Centerless grinding machines. CINCINNATI GRINDERS, INC. Brit. 350,957, July 1, 
1931. 

Grinding machines for helical gears. A. Areppii. Brit. 351,092, July 1, 1931. 

Manufacture of artificial grinding or abrading wheels. E. A. SNOwpEN. Brit. 
351,182, July 1, 1931. 

Work-supporting and rotating mechanism for grinding machine. W. W. Triccs. 
Brit. 351,522, July 8, 1931. 
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Art and Archaeology 


Colored jewelry enamels for art school use. KENNETH E. SmitTH. Jour. Amer. 
Ceram. Soc., 14 [8], 588-89 (1931). 

Crystal glazes. I and II. J. Worr. Sprechsaal, 64 [20], 371-74; [21], 391-93 
(1931).—A bibliography of crystal glazes is given, including the German publications 
from 1890 to 1913. This study was undertaken mainly to check the results of G. Vogt 
(Sprechsaal, 33, 476 (1901)). Many formulas for crystal glazes are given together 
with microphotographs showing the different types of crystals formed. The conditions 
under which the crystals are formed are discussed. W.M.C. 

Modern studies in color vision. L. C. Martin. Sci. Prog., 25, 642-58 (1931).— 
Chromatic response, hue sensibility, sensation curves, visual acuity, time relations in 
color vision, ‘‘flickers,’’ and the ‘‘all or none’’ principle are discussed in relation to the 
fundamental 3-color theory of Young. H.H.S. 

Removal of gold decoration. H. Spurrier. Ceram. Ind., 17 [1], 48 (1931).—S. 
describes the removal of gold decoration from ware by the use of hot sodium cyanide 
solution. The method can be applied to any ware. W.W.M. 

History written in glass. E.izaABETH B. PruppEN. Christian Sci. Mon., 23 [182], 
6 (1931).—The stained glass windows being designed and executed by Margaret Red- 
mond are described. English glass is being used exclusively. Some stained glass 
technique is explained in detail. Illustrated. E.J.V. 

Fine old English glasses. XIII. Sweetmeat glasses. Francis BuCKLEY. Glass, 
8 [1], 15 (1931). XIV. Miscellaneous articles. Jbid., 8 [2], 65-66 (1931).—Cruet 
bottles, plates, rummers, and carafes are described. XV. Bowls. /J/bid., 8 [3], 102 
(1931). XVI. Two-handled glasses. Jbid., 8 [4], 146-48 (1931). For Part XII see 
Ceram. Abs., 10 [4], 248 (1931). H.W.A. 

Mexicans manufacture decorative glass windows. E.G. Boyer. Commerce Repts., 
No. 24, p. 675 (1931).—Decorative glass, imported from the U.S., is sandblasted and 
stenciled, then the designs are painted with special French paints, said to be made from 
secret formulas. E.J.V. 

Old American glass exhibit. Anon. Nat. Glass Budget, 47 [5], 17 (1931).—Some 
300 pieces of early American glassware from the John Hays Hammond, Jr., collection, 
the products of Stiegel and Wister factories, were exhibited in Philadelphia in May. 
This glass was made at Manheim, Pa., and factories in South Jersey. The Wister glass 
is in nearly every respect the antithesis of Stiegel’s, for it is principally window or bottle 
glass, the forms being frequently crude. Decorative effects were achieved by a super- 
imposed layer of glass tooled into the so-called lily-pad and applied threading. Various 
color combinations were applied later. Many rare pieces are included in the collection. 
There are beautiful shades of amber, aquamarine, olive green, sapphire, and ruby used 
in wine glasses, tumblers, bowls, sauce dishes, witch balls, darning balls, mugs, jugs, 
pitchers, creamers, and bottles of all conceivable shapes. There are also urns, decanters, 
and flasks. See also Ceram. Abs., 10 [3], 167 (1931). E.P.R. 

Exhibits of stained glass in Metropolitan Museum. ELizaABeTH LUTHER CAREY. 
New York Times; Amer. Class Rev., 50 [38 }, 27-29 (1931).—There are examples ranging 
from the vigorous design of the 13th and 14th Centuries, in which heavy leading and the 
glass enframed by it interplay, the full pure colors supporting the broad darks, down to 
typical glass of the 17th and 18th Centuries, in which complete divorce has taken place 
between the design of leading and that of the painted decoration which has put on the 
aspect of a painted picture rather than the mosaic aspect worn by the windows of the 
earlier centuries. E.P.R. 

Worringen beaker. ANON. Amer. Glass Rev., 50 [39], 19 (1931).—The Toledo 
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Museum of Art collection of ancient glass recently has acquired the most important 
piece of engraved Roman glass extant. It is called the Worringen beaker from the 
locality where it was found about 100 years ago. Of 3rd Century Roman workmanship, 
the vessel is 8 in. high and 5'/, in. in diameter at the top. It has remained intact for 
17 centuries. Of transparent, olive-tinted glass, its surface is engraved with mytho- 
logical and imaginative scenes. The ornamentation shows a careful technique which 
includes clearly cut outlines of figures and the roughening of their inner areas to make 
them more conspicuous. The engraving probably was done with a diamond-pointed 
tool. E.P.R. 


Loan exhibition of ceramic art of the Near East. M.S. Drmanp. Bull. Met. Mus. 
Art, 26 [5], 112-14 (1931).—A Persian jug with pierced decoration, lent by the estate of 
V. Everit Macy, is a masterpiece of technical proficiency and beauty of decoration. 
It was found in Sultanabad. Another example of Sultanabad pottery is a large jar 
covered with a deep cobalt-blue glaze lent by Horace Havemeyer. Several beautiful 
pieces with luster decoration show the development of the floral style from an abstract 
to a naturalistic one. The luster technique which was invented in Mesopotamia is 
one of the greatest achievements of Near Eastern ceramic art. The Rhages type of 
pottery with polychrome decoration from the 13th Century is represented and there 
are other specimens of luster ware from Rakka. Later Persian ceramic art is represented 
by the so-called Kubatcha ware from the 16th and 17th Centuries. A.A.A. 

Polychrome vase from Centuripe. G. M.A. Ricuter. Bull. Met. Mus. Art, 26 [5], 
123-25 (1931).—A new polychrome vase from Centuripe is being shown in the Room of 
Recent Accessions. In preservation and beauty of execution it is probably one of the 
best of its kind known. It is a large two-handled dish with a cover. It has brilliant 
polychrome painting, gilt-decoration in high relief, and is fantastic in shape. The 
subject of the painting is interpreted as the performance of a mystic rite and has a 


resemblance to Roman frescoes of the Ist Centuries B.c. and A.D. A.A.A. 
Colchester (Roman pottery). CHRISTOPHER HAWKS. Antiquity, 5, 239-40 (1931).— 
Photographs show imported and native pottery of the Ist Century a.p. A.J.M. 


Italian pottery. Leonora R. Baxter. Colden Book, 13 [78], 88-92 (1931).—The 
bacini or disks inset in the walls of certain churches of Pisa and other towns, are accepted 
as the only identified examples of a purely ornamental pottery produced in Italy prior to 
the Renaissance. The simple decorative process of scratching a design through a white 
slip covering a reddish body and the glazing of the whole with a transparent glaze was 
known as graffito. A tin enamel has no need of slip coating because the addition of 
tin oxide to a lead-rich glaze forms a dense white enamel, sufficiently opaque to disguise 
completely the underlying clay. Tin enamel is the outstanding feature of Italian ma/‘ol- 
ica. The development of the Italian majolica is traced and some of the outstanding 
artists are discussed. The della Robbia family transformed terra cotta into sculpture, 
us’ng colored glazes based on stanniferous enamel on terra cotta sculpture, and thereby 
establishing a great ceramic industry. Maestro Giogio of Gubbio developed the art of 
luster film to its highest point. In the latter half of the 17th Century, the art de- 
clined, partly due to the falling off of princely patronage, and partly to the advent 
of Chinese porcelain. Today the art is being restored and ‘‘L’Art Moderne’”’ has 
begun to evolve with appealing designs and colors. Majolica is and always has been 
pottery, not porcelain, and has qualities which make it one of the most beautiful forms 
of art. Illustrated. E.J.V. 

Tile stoves of Switzerland. ANoNn. Christian Sci. Mon., 23 [174], 9 (1931).—The 
unique tile stoves of Switzerland which are the country’s chief contribution to ceramic 
art have evolved through three stages of development. At first they appeared as purely 
architectural accomplishments decorated with plastic structure, usually round though 
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occasionally quadrangular. The color scheme was generally monochrome, most of the 
tile showing a green glaze. The second phase presents a work of plastic art with the 
tile receiving a strongly impressed relief with a wide variety of ornamentation. The 
art of painting was adopted in the third stage. The plastic element of its structure and 
ornamentation receded and the brilliancy of colors gained, culminating in delightful 
polychromy. Glazed oven tile were first used for stoves in Switzerland as early as the 
14th Century. Illustrated. E.J.V. 
Irving Trust Co. Anon. Arch. & Bldg., 58 (31, 70 (1931).—The main reception 
hall of the Irving Trust Co. has narrow cathedral windows on three sides which are 
finished in glass mosaic. Ruby-red glass with gold tracery is used in the lighting. 
E.P.R. 
Style trends. ANon. Ceram. Ind., 17 [1], 42-47 (1931).—Information on style 
trends of dinnerware, glassware, and toilet articles, as obtained from interviews with 
officials of leading manufacturers and New York wholesale and retail houses, is presented. 


Simple and subdued colors are most popular at present. W.W.M. 
Display. ANon. Pottery Caz., 56 [649], 988-90 (1931).—The various ways of making 
effective displays are explained and examples cited. Illustrated. E.J.V. 


BOOKS AND CATALOGUE 


Books on Persian art. ANON. Times Lit. Supp., 30, 17-18 (1931).—A connected 
review is given of the following books: Denison Ross’s The Persians, Pope’s Introduction 
to Persian Art (see Ceram. Abs., 10 [6], 406 (1931)), Dimand’s Mohammedan Decora- 
tive Arts (/bid.), Mulk Raj Amand’s Persian Painting, and others. H.H.S. 

Excavations at Olynthus. Part IJ. Architecture and Sculpture. D. M. Rosinson. 
xxii + 155 pp., 307 plates. Johns Hopkins Univ. Press, Baltimore, 1931. Price $21.50. 
Reviewed in Times Lit. Supp., 30, 286 (1931).—Olynthus was laid waste by Philip of 
Macedon in 348 B.c., and has never again been inhabited. H.H:S. 

Decorative Patterns of the Ancient World. F.Linpers-Perriz. xvi + 88 pp. 
Quaritch, London, 1931. Price 21s. Reviewed in Times Lit. Supp., 30, 289 (1931).— 
The book is arranged according, not to date or country, but to subject: foliage, rosette, 
spiral, cross, zigzag, etc. H.H.S. 

Corpus of Dated Palestinian Pottery. J. G. Duncan. 21 pp. 120 plates. British 
School of Archaeology in Egypt, London, 1931. Price 30s. Reviewed in Times Lit. 
Supp., 30, 269 (1931).—The pottery includes Hyksos pottery from Egypt, Cappadocian 
specimens, and ware recently discovered at Byblos. H.H.S. 

Annual of British School of Athens. Vol. 29. ANon. x + 351 pp., 25 plates. 
Macmillan & Co., London, 1931. Price 3 guineas. Reviewed in Times Lit. Supp., 
30, 289 (1931).—On the careful stratigraphic observation of the pottery found depends 
the reconstruction of early history. The results are said to be an object lesson in scien- 
tific archaeology. H.H.S. 

Catalogue of Roman Pottery in the Colchester and Essex Museum. THomas May. 
Price 63s. Reviewed in Antiquity, 5, 251-52 (1931); for abstract see Ceram. Abs., 10 
[2], 95 (1931). A.J.M. 

PATENTS 


Design for bottle. JoHn E. Fowrer. U. S. 84,469, June 23, 1931. Tuomas 5. 
Harris. U. S. 84,476, June 23, 1931. Meyer Ricu. U. S. 84,649, July 14, 1931. 
Design for plate. Epwin Hate. U. S. 84,474, June 23, 1931.. GreorGe FULTON. 
U. S. 84,520, June 30, 1931. Rosert C. RicHARDSON, JR. U.S. 84,651, July 14, 1931. 
Design for water closet bowl. Grorce Brain. U. S. 84,458, June 23, 1931. 
Design for water jug, etc. Jess CLarr Keiiy. U. S. 84,482, June 23, 1931. 
Design for lavatory. Carmi J. STEELE. U. S. 84,498 and 84,499, June 23, 1931. 
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Design for bathtub. Carmi J. STeeLe. U. S. 84,500, June 23, 1931. 

Design for jar, etc. THEODORE J. Prazzoui. U. S. 84,593, July 7, 1931. 

Decalcomania and decalcomania paper. ALFRED B. PoscueL. U. S. 1,811,804, 
June 23, 1931. A decalcomania paper particularly adapted for high-speed offset print- 
ing presses, comprising a paper stock, a water-soluble coating, and a nonwater-soluble 
coating placed on top of the water-soluble coating, the nonwater-soluble coating having 
as one of its ingredients a drier capable of drying the ink deposited thereon from even 
high-speed offset printing press. 

Manufacture of colored patterned glass and other transparencies or translucencies. 
Basit RicHARD Bayne. U. S. 1,813,901, July 14, 1931. A method of manufacturing 
colored patterned glass wherein individual elements of glass are first caused to adhere 
to a glass base by means of an adhesive and flux to form the design, the whole being then 
fired at a suitable temperature to cause the elements to become fused through the flux 
to the glass kase and then filling in the interstices between the elements to form a 
mosaic-like design on the base substantially as described. 

Determining the intensity of colors. J. RAzEK AND P. J. MuLperR. Brit. 349,565, 
June 10, 1931. 

Process of and means for decorating ceramic objects. DruTscHE GOLD- UND SILBER- 
SCHEIDEANSTALT VORM. ROESSLER. Brit. 351,531, July 8, 1831; see also Ceram. Abs., 
10 [2], 96 (1931). 


Cement, Lime, and Plaster 


Further information on the alite controversy. A. GUTTMANN AND F. GILLE. Zement, 
20 [12], 144-47 (1931); Pit & Quarry, 22 [5], 72 (1931).—Since Guttmann and Gille’s 
last researches on the composition of alite which, on the basis of chemical, optical, and 
X-ray investigations, was described as almost pure tricalcium silicate (see Ceram. Abs., 
9 [4], 254 (1930); 10 [3], 172 (1931)), there has been a lively controversy. Guttmann 
and Gille repeat that existence of 3CaO-SiO: can no longer be doubted; that alite, the 
principal constituent of Portland cements with high lime contents, is neither a bicalcium- 
silicate enriched with lime (Dyckerhoff) nor a mixed crystal of aluminate rich in lime, 
or Janeckeit, and tricalcium silicate (see Ceram. Abs., 9 [4], 262 (1930); 10 [6], 408 
(1931)), nor a mixed crystal of tricalcium aluminate (earlier reports of Guttmann and 
Gille), nor a mixed crystal of Janeckeit and bicalcium silicate (see Ceram. Abs., 9 [4], 
255 (1930)), nor is bicalcium silicate the bearer of the alite (Nacken), but alite is tri- 
calcium silicate, and a part of the alumina is combined in the celite (essentially 4CaO-- 
Al,O; (Fe, Mn)2O0;), the excess being found in the clinker as free aluminate. At the end 
of this discussion is given a brief summary of the history of the “‘alite question” since Le 
Chatelier in 1884 asserted, on the basis of analyses of the grappiers, that tricalcium 
silicate is the principal source of the hydraulic hardening of Portland cement. See 
articles by Janecke (Ceram. Abs., 8 [12], 866 (1929)), Spangenberg (Ceram. Abs., 10 
[7], 481 (1931)), and Sestini (Ceram. Abs., 10 [8], 548 (1931)). E.P.R. 

Researches on the rotary kiln in cement manufacture. XIX. Weights of dry slurry 
used and weights of carbon dioxide and moisture expelled therefrom in producing dif- 
ferent weights of clinker. GrorrrEey Martin. Rock Prod., 34 [11], 58-59 (1931). 
XX. Calculation of the exit temperatures of gases from a rotary kiln, using incoming 
‘air preheated to different temperatures by outgoing clinker, no external or internal 
radiation losses occurring. Jbid., 34 [12], 45-47 (1931). XXI. Loss in clinker output 
due to external radiation losses from a modern rotary kiln. GrorrrEy Martin. Rock 
Prod., 34 [13], 52-53 (1931).—While “heat balances” of rotary cement kilns have 
frequently been determined experimentally and the results widely published, M. believes 
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these are of little practical value because they do not differentiate between high-grade 
heat (above 1481°F). As long as there is enough low-grade heat to dry the raw materials 
and heat them to the calcination temperature, the efficiency of a kiln depends upon 
the effective use of the high-grade heat units. There is almost always a surplus of 
low-grade heat. A table is presented, showing savings that would be effected by stop- 
ping all external radiation from the clinkering and decarbonating zone of the kiln shell. 
XXII. Loss in clinker output due to internal radiation losses from a modern rotary 
kiln. Jbid., 34 [14], 40-43 (1931).—M. describes the loss of high-grade heat within 
the rotary kiln. This is much greater than the loss through external radiation. A 
table is given of calculated radiation losses from the kiln under varying conditions. A 
second table shows comparative fuel requirements under average operating conditions 
with (1) external losses eliminated, (2) internal losses eliminated, and (3) both of 
these eliminated. This table shows the importance of this loss of heat on the cost of 
production of clinker and in turn the cost of cement. For Part XVIII see Ceram. Abs., 
10 [7], 481 (1931). W.W.M. 
Waste-heat saving in production of fused cement. W. MarscHNeR. Zement, 
20 [16], 362-63 (1931); Rock Prod., 34 [14], 85 (1931).—M. cites E. Schirm on the 
excessive cost of electrically fused cement due to the high discharging temperature 
necessary. He then describes a patent applied for by M. Platsch, in which this high 
discharge temperature istaken advantage of by mixing cold raw bauxite and lime with 
the fusion as it is discharged from the kiln. This raw mixture, in contact with the 
liquid fused cement, combines below 1400°C to form fused cement. This addition does 
not affect the binding ability and strength of the original cement. W.W.M. 
Hardening problem of Portland cement. Kari E. Dorscu. Zement, 20 [13], 
296-97 (1931); Rock Prod., 34 [14], 85 (1931).—D. obtained pure calcium oxide and 
ground it as fine as cement. He made suspensions of this material in water, dilute 
gypsum solution, and saturated gypsum solution. Similar suspensions were made 
using Portland cement in place of the lime. The suspensions were sealed in test tubes 
and microscopic examinations were started after a few days and continued several weeks. 
No essential difference was noted between the lime and the Portland cement suspensions. 
Most of the crystals formed were gypsum with an occasional calcium hydroxide crystal. 
In the gypsum solutions the amorphous calcium-hydroxide particles were a little larger 
than in the water solutions. W.W.M. 
Effect of certain admixtures on Portland cement. ANON. Zement, 20 [2], 192-93 
(1931); Pit & Quarry, 22 [7], 83 (1931).—Marl, chalk, and dolomite, dried and ground, 
were mixed with cement in proportions of 1, 2, 5, 10, and 30% and tested in 1:3 mixes 
according to standard procedure. The tensile strength of the ‘“‘pure’’ cement is some- 
what higher than that of the ‘“‘mixed’’ cements, the compressive strength of the latter 
in many cases surpassing that of the pure cement. The effect of chalk, dolomite, marl, 
and other neutral admixtures is partly densifying, partly absorbent. The solution aris- 
ing from the hydration coagulates to a jelly and the whole mass becomes more dense. 
The particles of admixture are inclosed and distributed in the colloidal jelly and are 
covered with jelly. E.P.R. 
Characteristics of blast-furnace slag slurry in Portland cement manufacture. L.N. 
Bryant. Rock Prod., 34 [14], 52-57 (1931).—B. cites advantages of blast-furnace slag 
as an ingredient of Portland cement, comparing clay-limestone and slag-limestone 
mixtures. He discusses advantages and disadvantages of the wet process, the use of 
filters to prevent slurry troubles, and the characteristics of slag slurries. A large amount 
of research was done on the effects of various electrolytes on the slurries. The effects 
of temperature and increased dilution of slurry were also studied. The colloidal behavior 
of slurry is discussed and a theory is advanced for the congealing of blast-furnace slag 
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slurry. Graphs are included to illustrate the results of experiments. The effect of con- 
gealing on filtration and drying efficiency is shown. W.W.M. 
Deterioration of porous cement. G. Natta anp C. G. Fontana. Giorn. chim. ind. 
applicata, 13 [4], 173-78 (1931).—An excess of fine constituents in the sand, the in- 
correct grain size of the composition and probably excess water in the paste, and the 
use of cement containing a high per cent of inert material caused the deterioration of the 
concrete examined. M.V.K. 
Fusing aluminous cement with Portland cement. Katsuzo Koyanaci. Jour. Soc. 
Chem. Ind. [Japan], 33 [7], 817-22 (1930); for abstract see Ceram. Abs., 10 [2], 96 
(1931). S.K. 
Petrographic study of alumina cement. Katsuzo Koyanaci. Jour. Soc. Chem. Ind. 
[Japan ], 33 [9], 1018-24 (1930); for abstract see Ceram. Abs., 10 [5], 327 (1931). 
S.K. 
Effect of fineness of cement upon concrete. ERNEST RIsSEL. Zement, 19 [46], 
1079-80 (1930); Rock Prod., 34 [14], 85 (1931).—Water permeability of concrete 
reacts more to fineness than does compressive strength. A table of results is given. 
W.W.M. 
Anhydrite cement and its constitution. P. P. Bupnrkorr. Rev. mat. constr. trav. 
pub., No. 253, pp. 394-96 (1930); see also Ceram. Abs., 9 [7], 504 (1930). A.J.M. 
Application of filtration method in volumetric analysis, especially in analysis of Port- 
land cement. H. T. BUCHERER AND F. W. Merer. Z. anal. Chem., 82, 1-44 (1930); 
for abstract see Ceram. Abs., 10 [3], 222 (1931). (B.C.A.) 
Use of water glass for protection of concrete. C. R. PLATZMANN. Rev. mat. constr. 
trav. pub., No. 254, pp. 453-55 (1930); for abstract see Ceram. Abs., 9 [5], 334 (1930). 
A.J.M. 


PATENT 


Making magnesium oxychloride mixture. Hiram S. Lukens. U. S. 1,811,799, 
June 23, 1931. As anew composition of matter, a mixture of magnesium oxide, magne- 
sium chloride, and aggregate in such proportions that the amounts of magnesium oxide 
and magnesium chloride are within the ratio of one part by weight of magnesium oxide 
to form about 0.84 to 1.25 parts by weight of MgCl.6H,O, and the ratio of the amount of 
aggregate to the combined amounts of magnesium oxide and magnesium chloride is 
such that the amount of water required to produce therefrom a mix of proper consistency 
for manipulation will not be in excess of that amount which would produce a solution of 
16 °Bé if the amount of magnesium chloride in the mixture were dissolved therein. 


Enamels 


Systematic study of sheet-iron cover enamels. A. I. ANDREWS AND D. G. BENNETT. 
Jour. Amer. Ceram. Soc., 14 [8], 590-602 (1931); see also Ceram. Abs., 9 [8], 620 (1930). 
Silica as a factor in enamels. ANON. “Silicate P’s & Q’s, Philadelphia Quartz Co.; 
Ceram. Ind., 17 [1], 59 (1931).—The use of sodium silicate in place of silica and soda ash 
is discussed. This substitution lowers the fusion temperature of enamels because the 
reaction of the silicate is quicker than that of free silica. Properties of the enamel are 
said to be improved by the more complete combination of the silica. The batch weights 
of two enamels having the same chemical composition, one containing silica and soda 
ash and the other sodium silicate, are given. An illustration shows buttons of the two 
fired to the same temperature. The elimination of carbon-dioxide bubbles formed by 
the reaction of silica and soda ash is obtained by the above substitution. W.W.M. 
Control of ground coat draining time. IJ]. H. G. Wo_rram. Amer. Enameler, 4 
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[4], 6-9 (1931).—Several ground-coat milling tests are described and illustrated under 
different conditions and draining time is tabulated. Results are listed showing what 
must be done to decrease ground-coat draining time. For Part I see Ceram. Abs., 10 
[8], 546: (1931). J.D.R. 
Correct firing. FRED McC. Burt. Ceram. Ind., 17 [1], 21-23 (1931).—Firing is 
‘he most important single step in enameling. Firing temperatures, heat treatment, 
furnaces and equipment, and the use of electric heat are discussed. W.W.M. 
Firing schedule for sheet-metal enameling. Linke. Email!ewaren-Ind., 
8 [22], 169-70 (1931).—Ceramic ware is classified into groups, and the time required 


for the initial, second, and finishing firing is given for each group. M.V.K. 
Practical experience with oil-fired frit kilns. ANoNn. Emaillewaren-Ind., 8 {23}, 
177-78; [24], 187 (1931). M.V.K. 


Vertical continuous-enameling furnace. ANON. Ceram. Ind., 17 [1], 63 (1931).— 
A vertical cont’ nuous-enameling furnace developed by the Ferro Enamel Corp., Cleve- 
land, is described. It combines small-sized production unit, low cost, and efficiency with 
small required floor space, and can be gas or oil fired. Its operation is described and 
the furnace is illustrated. W.W.M. 
Equipment for cleaning metal. VI. R.W.MurcuHe... Metal Cleaning & Finishing, 
3 [6], 463-66 (1931).—A complete discussion of gas heating as applied to cleaning 
methods is presented. Illustrated. For Part V see Ceram. Abs., 10 [8], 549 (1931). 
E.J.V. 
Pickle-room control for vitreous enameling plants. W.C. LInpDEMANN. Metal 
Cleaning & Finishing, 3 [6], 513-14 (1931).—L. outlines the pickling-room control 
methods followed in the plant of a prominent manufacturer and stresses the impor- 
tance of proper regulation of plant procedure. E.J.V. 
Better smelting by means of modern equipment and efficient records. ANON. 
Ceram. Ind., 17 [1], 53 (1931).—Costs of handling chemicals and smelting vary from 
1!/.¢ per pound to 4¢ per pound above the cost of materials. The importance of modern 
equipment and efficient records is emphasized. Some ideal production figures which 
have been obtained are presented. W.W.M. 
New metal-treating process reduces time from 90 to 11 minutes. ANoN. Ceram. 
Ind., 17 [1], 47 (1931).—The surface of metals is Bonderized or treated with a chemi- 
cal which forms crystals of basic iron phosphate on the surface, making it rustproof 
and absorbent to protective finishes. Many automobile parts, refrigerator panels, 
office fixtures, and other pieces of hardware are Bonderized at present. The reduc- 
tion in processing time by Arthur D. Little, Inc., has increased the possibilities of this 
process. W.W.M. 
Oxides in ground enamel and causes of fishscale flaking. L.Sruckert. Sprechsaal, 
64 [27 ], 504-507 (1931).—Different possible reasons for fishscale flaking in enamelware 
are discussed. It was found that in furnaces for ground enamel centaining nickel the 
sulphides are often formed. The sulphides are obtained by reduction of sulphates with 
carbon particles or by reducing conditions in the furnaces. In cases where the ground 
enamel contains cobalt, formation of sulphides is much more difficult and only possible if 
a large amount of sulphur is present; for this reason cobalt is preferred to nickel oxide. 
Formation of fishscale flaking may be avoided if the raw materials contain only small 
amounts of sulphates, if the burning materials contain as little sulphur as possible, and 
if the furnace is operated under oxidizing conditions. W.M.C. 
Current literature on blisters and needle tappings in wet cast-iron enameling. 
WALTER KERSTAN. Emaillewaren-Ind., 8 [19], 147-48; [20], 153-55; [21], 163-64 
(1931); see also Ceram. Abs., 10 [6], 411; [8], 546 (1931). M.V.K. 
Formation of enamel bubbles on welded seams. Fretix GoLpDMANN. Emailletech- 
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nische Monats- Bldtter, 7 [1], 6-8 (1931); for abstract see Ceram. Abs., 9 [12], 1028 
(1930). E.J.V. 
Tile for filling stations. RatpH P. Brown. Ceram. Ind., 17 [1], 56-58 (1931).— 
B. describes the enameled tile and the application of them by the Standard Oil Co. of 
Ohio as as exterior finish on one of their filling stations in Cleveland. The tile are 
guaranteed against crazing, cracking, chipping, or spalling for a period of ten years. 
Advantages are discussed. W.W.M. 


BULLETIN 


Effect of smelter atmospheres on the quality of enamels for sheet steel. A. I. 
ANDREWS AND E. A. HERTZELL. Univ. of Ill., Eng. Expt. Sta., Bull., No. 224.—A 
preliminary study of some of the gases evolved in the smelting of enamels for sheet 
steel is made and the effect of certain smelter atmospheres on the quality of enamels 
investigated. The following observations were made in this connection. (1) All the 
sodium carbonate and sodium nitrate were decomposed during the first 40 minutes of 
smelting. (2) When the enamel batch contained sodium nitrate the smelter atmosphere 
showed a higher percentage of oxygen during the first 40 min. than when this constituent 
was lacking. (3) Reducing atmospheres and the atmospheres containing 96 to 100% 
nitrogen and 93 to 100% COs in the smelter were not deleterious to the enamels. (4) 
When enamels smelted in a high sulphur-dioxide atmosphere were fired in air, pockmarks 
appeared. Blistering also took place on the ground coat. See also Ceram. Abs., 
10 [4], 256 (1931). A.A. 


PATENTS 


Making artificial granite. Howarp B. Tarr. U. S. 1,814,012, July 14, 1931. 
In a process of making artificial granite, first charging a quantity of pulverized 
natural granite into a crucible and raising the temperature to a point above its melt- 
ing point, pouring the molten mass into molds of desired form and cooling the granite 
to a point of solidification, placing the granite article formed in the mold within a leer 
and raising the temperature to a point within the crystallization temperature range of 
the granite, and then annealing the article for such a period of time, within the crys- 
tallization temperature range, as will thoroughly crystallize the structure of the granite 
article and form a granite of substantially similar physical and visual characteristics 
to those of the natural mineral. 


Preparing metal surfaces to receive permanent coatings. RaLtpH Z. HOPKINS, 
ALBERT E. FELLERS, AND Oscar T. Corre.t. U.S. 1,814,600, July 14, 1931. The 
method of protecting metal surfaces and preparing them for subsequent permanent 
coating which includes treating the surface with acid and then applying a solution which 
neutralizes the acid residue and also leaves on the sheet a substance which will combine 
with the permanent coating. 


Enameling iron. VEREINIGTE CHEM. FaB. KRrEemp_, HELLER & Co. Ger. 522,472, 
Nov. 4, 1923. Fe articles, particularly sheet Fe, are provided with a colorless ground- 
enamel coating free from CoO or NiO, by applying a suitable mixture of readily fusible 
and difficultly fusible substances in the form of a moist pulp and then heating the article 
for a short time, so that the difficultly fusible substances do not completely dissolve in 
the readily fusible substances, with the result that a coarse-grained coating is produced. 
A suitable mixture contains borax 36.3, feldspar 36.3, quartz 32, soda 6, NaNO; 6, CaF, 
1.8, and kaolin 10 parts. (C.A.) 
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Glass 


Temperature dependence of the dielectric constant of some glasses in the softening 
range. G. TAMMANN AND W. BOEHME. Z. anorg. allgem. Chem., 197 [1], 1-17 (1931).— 
The dielectric constant of glasses increases linearly with the temperature to the tem- 
perature tf», at which there is also a break in the volume-temperature and index of re- 
fraction-temperature curves. At higher temperatures the dielectric constant increases 
more rapidly with the temperature. The temperature /, lies close to ¢,, the temperature 
at which brittleness becomes evident. The dielectric constant-temperature curve can 
be represented by two straight lines. The slope of the first is less than that of the second. 
The first represents the glassy state and the second the viscous state. Actually the 
change in dE/dT in the softening range is not discontinuous but dE/dT increases more 
rapidly at first so that the curve shows a transition point. The temperature /,, cannot be 
determined directly but only by producing the two lines until they intersect. This 
transition point occurs at the same temperature at which other curves, e.g., the volume- 
temperature, the C,~ temperature, and the index of refraction-temperature curves 
show breaks. The dielectric constant times the field strength equals the total polariza- 
tion, which consists of a displacement of the charge in the atoms and molecules in the 
field. A distinction must be made between the polarization which is due to atoms and 
that due to molecules. In the glassy state the molecules are rigid so that the dielectric 
constant does not depend on molecular polarization. On the softening of a glass there 
may be a molecular polarization so that the dielectric constant must increase more 
rapidly than before. It can be seen that the physical properties of a glass, which de- 
pend on the temperature, must undergo similar changes in the softening interval; the 
curves representing the changes will not be discontinuous but will change slope in the 
softening interval. As mentioned above, the dielectric constant-temperature curve can 
be considered as consisting of two parts, one representing the glassy and the other the 
viscous state. The difference between the slopes of these two parts divided by the slope 
representing the glassy state is of the same order for all the curves of the various properties 
which show a break at this point (volume-temperature, index-temperature, C-tempera- 
ture curves) for each glass. This can be considered as proof that the changes of the 
properties when the molecules are shoved apart are almost proportional to the volume 
change per degree. This is based on the assumption that the molecules are in irregular 
arrangement in a glass and so close to one another that they are in contact. In Jena 
optical glass the dielectric constant increases linearly with the temperature to about 
300°C; in mirror glass this linear increase is only to about 200°C. At higher tempera- 
tures there is an increase in the slope of the curve so that from 300 to 600°C the dielectric 
constant has doubled. The dielectric constant-temperature curves for the various 
glasses are not parallel but intersect. In lead glasses there is a relation between the 
dielectric constant and the PbO content. L.T.B. 

Electrochemistry applied to glass. I. ALEXANDER SILVERMAN. Trans. Amer. 
Electrochem. Soc., 59, 183-91 (1931); for abstract see Ceram. Abs., 10 [7], 488 (1931). 
II. Amer. Glass Rev., 50 [33], 13-14 (1931).—In 1910 Heydweiller and Kupferman 
found that various metals used as electrodes entered glass and accumulated in a colloidal 
state. Kraus and Darby observed in 1922 that metals displaced sodium better from 
fused salts than from amalgams. Conductivity measurements show that at 278°C 
74.4% of the sodium in glass conducted and at 343°C, 81.4%. On further heating, gas 
was evolved and the glass became discolored. In 1926 H. Hurter (see Ceram. Abs., 
7 [1], 21 (1928)) placed a 50-watt metal filament lamp bulb in fused sodium nitrate and 
potassium nitrate, respectively. From the silver deposited in the voltameter and the 
increase in weight of the bulb, due to introduction of sodium or potassium from the 
fused nitrate, H. obtained 22.95 as the atomic weight for sodium and 39.38 for potas- 
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sium. F. Quittner (see Ceram. Abs., 7 [10], 675 (1928)) immersed thin-wall flasks of 
Thuringian and Schott 1447” ’ glass, filled with standard base and alkali-sulphate solu- 
tions in the same solutions and electrolyzed through the glasses. The solutions were 
titrated for alkali and acid, respectively, and it was found that migration of ions into the 
glass increased with concentration and for normal sodium sulphate, the sodium ion 
entering the glass approximated Faraday’s law. G. Gehlhoff and M. Thomas, in an 
article on ‘‘The Electrical Conductivity of Glass’’ (see Ceram. Abs., 5 [6], 178 (1926)), 
reported efforts to correlate composition and insulating power on the basis of the con- 
ductivity. They listed the decreasing insulating value of the various oxides as follows: 
CaO, B,O;, BaO, Fe,O;, PbO, MgO, ZnO, SiOz, Al,O;, Na2O. E.P.R. 
Permeability of glasses to ultra-violet radiation. I. P. Gi_arp, P. SwINGs, AND A. 
Havutor. Rev. belge ind. verriéres, 2, 2-10 (1931).—Ultra-violet radiation, history of 
ultra-violet transmitting glasses, and compositions of ultra-violet glasses are among 
the topics discussed. II. Jbid., 2, 26-30 (1931).—The authors discuss in detail the ex- 
perimental methods used for measuring the ultra-violet absorption of glasses. See also 


Ceram. Abs., 9 [9], 726 (1930). A.J.M. 
Invisible ray glasses. S. ENGuisH. Glass, 8 [2], 52-57 (1931); for abstract see Ceram. 
Abs., 10 [5], 338 (1931). H.W.A. 


Making ultra-violet ray transmitting glass by automatic machines. ANon. Nat. 
Glass Budget, 47 [10], 5 (1931).—Vita glass is manufactured by a completely auto- 
matic process, a variation of the Fourcault system which permits drawing large con- 
tinuous sheets. E.P.R. 

An investigation of the flow of glass in tank furnaces by the use of barium oxide. 
E. J. C. BOwMAKER AND J. D. Cauwoop. Presented at meeting of Soc. Glass Tech., 
June 17, 1931.—In view of the disadvantages attaching to the use of any deep-blue 
coloration or black specks in the investigation of the flow of glass through a tank furnace, 
the authors decided to employ barium carbonate as the substance to be fed into the tank 
and traced through to the machines. The barium carbonate was introduced into the 
batch so that 0.5% BaO should replace 0.5% CaO in the glass of the approximate per- 
centage composition, SiO, 74, CaO 9, R2O; 0.6, BsO; 0.4, NazO 16. No effect of the 
barium oxide upon the working of the glass was noticed and no trace of cordy metal was 
produced. Hourly samples of glass were collected. The barium oxide contents of the 
samples were determined and shown in tables and graphs. Initial appearance of barium 
at the machines occurred between 9 and 10 hr. after first filling on, and the maximum 
BaO content was only 20% of the theoretical, indicating the existence of fast-moving and 
powerful mixing currents. The position of a machine was a more important factor than 
its ‘‘pull.’’ Position in relation to the furnace center line was the important factor. 

Density of sodium metasilicate-silica glasses. F. WINKS AND W. E. S. TURNER. 
Presented at meeting of Soc. Glass Tech., June 17, 1931. The preparation of specially 
pure glasses of the simple soda-silica series is described, the meltings having been made 
in platinum. The densities of the glasses were determined with great care and the 
results are presented in graphical form. The curve obtained for the specific volumes of 
the glasses shows no break at a composition of 66% SiOz. Extrapolation from this curve 
yields a value of 2.19 for the density of vitreous silica itself, the directly determined value 
being 2.20. Over the range of compositions from 67 to 91% SiOn, i.e., including most 
commercial simple glasses, the density factor for soda (Na2O) is found to be 3.46, as 
. against the value 3.47 previously obtained by S. English and W. E. S. Turner. 

Thermoiptical properties of glasses rich in silica. F. Rinne. Keram. Rund., 
37, 772 (1929); Jour. Soc. Glass Tech., 13, 371A (1929).—The n’s of glassy substances 
were determined for wave lengths of 735 to 440uu for temperatures between — 160° 
and 1000°. The following substances were used: (a) fused quartz, (b) hyalite (SiO, 
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3.4% H:0), (c) hyalite (SiO., 4.84% (d) opal (SiOz, 8.5% and (e) opal (SiO, 
9.73% H:O). As the water content increased, the m was lowered. The dispersion was 
constant. A maximum was detected in the m-temperature curve at 0° with glass (e). 
No separation of water could be detected in an opal on cooling in liquid air. (C.A.) 
Development of zirconium glass with the help of the Straubel sun mirror. W. M. 
Conn. Ber. deut. keram. Ges., 12 [3], 118 (1931).—During former experiments, a mixture 
of zirconium oxide and magnesium oxide was heated for a long time up to 1900 to 2000°. 
It contained the A, modification of ZrO, and a combination of ZrO, and MgO of cubic 
structure. This material was heated up to a melting temperature of more than 3000°C 
in an oxidizing atmosphere, and a zirconium glass developed. The temperature could 
be reached with the help of the Straubel reflecting mirror and the sun energy. The 
apparatus is described. When devitrified, the zirconium glass contains the B modifica- 
tion of zirconium which corresponds to the cristobalite modification of SiOs. IR. 
Fluorides as opacifiers of glasses. O. Knapp. Sprechsaal, 64 [25], 468-70 (1931).— 
X-ray investigations of different authors have shown that sodium and calcium fluorides 
have an opacifying effect when present in glasses. Some graphs and tables are given 
which enable the manufacturer to produce the desired glass and in this way avoid the 


use of empirical data. W.M.C. 
Borax in the glass industry. ANoNn. Rev. belge ind. verriéres, 2, 35-37 (1931). 
A.J.M. 


Synthesis of glass. F. Francescuini. Ind. Silicati, 9 [2], 7-10; [3], 7-10(1931).— 
F. reviews (1) the work of E. Zschimmer (Theory of the Art of the Fusion of Glass, 
Vol. 2) on the laws for calculating silica-sodium-lime glass of good and medium chemical 
resistance; the laws for fixing the alkali content in relation to the lead content of lead” 
glasses; the calculation of the constants of glass in the form of single functions of the 
oxides in determining fundamental glasses; (2) the work of G. Gehlhoff and M. Thomas 
on ‘‘Physical properties of glasses in dependence on their chemical constitution’’ (see 
Ceram. Abs., 8 [8], 566 (1929)); and (3) the work of Turner, Wilhelm, Schmidt, Kiihl, 
and Dingler on related subjects. See also Ceram. Abs., 10 [4], 257 (1931). M.V-.K. 
Chemical resistance of glass. F. FRANCESCHINI. /nd. Silicati, 9 [1], 7-10 (1931).— 
Methods and processes for determining the chemical resistance of glasses are described: 
(1) A quick boiling test proposed by F. Friedrich for poor glass of low resistance; (2) 
HCl test or Weber test, for the sensitiveness of glasses; (3) iodo-eosin method of F. 
Mylius; (4) F. Mylius test by extraction at 80°C; (5) determination of the alkalinity 
of solutions in ground or powdered glass by Ernest Fischer and Walter Tepohl; 
(6) test for optical glass by Hermann Heinrichs and Walter Tepohl; (7) test on the 
chemical resistance of glass by Keppeler; and (8) the Violet Dimbleby and W. E. S. 
Turner test. M.V.K. 
Résumé of a course in glassmaking. IX. ANon. Rev. belge ind. verriéres, 2, 11-12 
(1931).—Fining agents (arsenic, sodium nitrate, and potassium nitrate) and decolorizers 
are discussed. X. IJbid., 2, 37-39 (1931).—Carbon, sulphur, antimony, the rare earths, 
compounds of chromium, copper, cobalt, nickel, selenium, silver, gold, and uranium 
are discussed. For Part VIII see Ceram. Abs., 10 [6], 415 (1931). A.J.M. 
Suggestions in connection with glass fining. ANoN. Ceram. Ind., 17 {1}, 51-53 
(1931).—This article is a discussion pointing out some interesting suggestions about the 
formation and elimination of gas from the molten glass batch. W.W.M. 
Making compound glass. H. Scumipt. Sprechsaal, 64 [19], 355-56 (1931).—The 
different procedures for making the so-called compound glass are described. A new 
process was developed which consists of placing alternate layers of soft glass and cellu- 
loid in a container, exhausting the air from the container, and using compressed air to 
force the layers together. W.M.C. 
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Glass from blast-furnace slag. C.A.Basore. Nat. Glass Budget, 47 [5], 18 (1931); 
Pit & Quarry, 22 [4], 28 (1931); Amer. Glass Rev., 50 [33], 16 (1931); for abstract see 
Ceram. Abs., 10 [8], 557 (1931). E.P.R. 

Ceramic glass. W. Funk. Naturwissenschaften, 19 [13], 290-92 (1931).—Composi- 
tion, temperature of melting, color, etc., are reviewed. L.T.B. 

Glass and its development. Picketr Heim. WNat. Glass Budget, 47 
19 (1931).—H. describes the advancement of glassmaking from the time of William Penn 
to the present day. A brief discussion of general glass manufacture is given. See also 
Ceram. Abs., 10 [7], 494 (1931). E.P.R. 

Surface leakage of “Pyrex” glass. W. A. YAGER AND S. O. MorGan. Jour. Phys. 
Chem., 35 [7], 2026-42 (1931).—A method of measuring surface leakage of glass at 
various humidities is described and the nature of surface leakage is discussed. The 
surface conductivity, surface capacity, and power factor depend upon the thickness of 
the surface film, which in turn depends upon the relative humidity. The surface con- 
ductivity and power factor further depend upon the volume conductivity of the surface 
film. The conductance was found to increase with increasing frequency whereas the 
capacity and power factor decreased. The increase in power factor with relative humidity 
is least at high frequencies. The surface conductivity and capacity were found to de- 
pend upon frequency. G.R.S. 

Corrosion of tank blocks by opal glasses. C. J. UHRMANN AND S. M. SLATER. 
Pottery. Gaz., 56 [645], 408 (1931); see also Ceram. Abs., 10 [1], 27 (1931). 

E.J.V. 

Dimensional changes in glass resulting from heating cycles. A. Q. Toor, D. B. 
Lioyp, AND G. E. Merritt. Fuels & Fur., 8 [9], 1258 (1930); see also Ceram. Abs., 
10 [1], 24 (1931). A.E.R.W. 

Meaning and wrong use of the expression “hard glass.”” P. H. PRausNitz. Sprech- 
saal, 64 [22], 413-17 (1931).—P. points out that the expression ‘“‘hard glass” is used 
frequently in a wrong way. He proposes to use this expression only for glasses which 
have internal strain either by rapid cooling or by combinations of glasses with different 
coefficients of expansion. W.M.C. 

Chemicals and the mirror. Cart W. Backus. Amer. Glass Rev., 50 [33], 27-25 
(1931).—Many new types of mirrors such as the subdued Galena-blue, the gold mirror, 
and the two- and three-tone mirrors, offer more adaptable surfaces for the designer to 
draw upon in creating artistic effects. Much of the responsibility for the chemical con- 
trol of the process has now been assumed by the chemical manufacturer. Silver nitrate 
is produced from the purest materials which are repeatedly recrystallized until tests show 
the absence of harmful impurities. Gold chloride crystals are made to contain a certain 
amount of HCI which, if not controlled, can be the source of great trouble. E.P.R. 

Glass silk for heat insulations. ANON. Engineering, 131 [3408], 613 (1931).—The 
heat-insulating properties of glass can be efficiently utilized in the form of fibers or silk 
between which large volumes of air are occluded. The fibers can be prepared by draw- 
ing molten glass over the surface of a revolying drum so that it is rapidly cooled. The 
manufacture of this material at the Glasgow factory of Chance Brothers & Co., Ltd., 
Birmingham, is described. A.A. 

Studies of defective glasses. FRANZ HUNDESHAGEN. Glastech. Ber., 8 [9], 530-89 
(1930); 9 [1], 35-49 (1931).—Defective glasses were classified into the following cate- 
gories: (1) glasses with an excess of alkalis and a deficiency of lime or lead oxide, etc., 
(2) glasses with an excess of lime or lead oxide, etc., and a deficiency in alkalis, (3) glasses 
with an excess of bases and a deficiency in silica, (4) glasses with an excess of silica and a 
deficiency in bases, (5) glasses with a troublesome content of chlorides or sulphates, (6) 
glasses with a troublesome content of sulphides or polysulphides, (7) glasses with a 
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troublesome content of phosphates or arsenates, etc., (8) glasses with discolorations 
due to a deficiency in the oxidizing addition or due to the improper use of decolorizers 
or coloring additions, (9) glasses with nodules of unvitrified, or streaks and drops of 
incompletely dissolved batch components, (10) glasses with nonuniform coloring, dis- 
colorations, gas bubbles, etc., (11) glasses with nodes of fragments, or streaks and drops 
of molten refractory materials, (12) glasses with metallic impurities which come in 
through the working of the glass or are produced by the reducing effects of the furnace 
gases on the melts, (13) glasses which are injured through reducing or oxidizing effects 
during the working, (14) glasses which suffer due to the kind of heating, too high a 
temperature, and length of heating during working, (15) glasses with defects which can 
be traced to the cooling process, and (16) glasses with a decided tendency to spontaneous 
breaking or to fault development, in spite of normally proceeding cooling. The studies 
were conducted on examples of these various categories and each is discussed in detail. 


Illustrated. E.J.V. 
Extract of literature on defects in glasses, their detection and prevention. R. 
Scuuttze. Glastech. Ber., 9 [1], 47-49 (1931). E.J.V. 


Chemical causes of the coloring of silicate and quartz glasses by radium radiation. 
JoseF HorrMaAnn. Z. anorg. allgem. Chem., 197 [1], 29-51 (1931); for abstract see 
Ceram. Abs., 10 [8], 556 (1931). For a study of Mn and Fe in glasses see article by 
Salaquarda, Ceram. Abs., 10 [7], 489 (1931). L.TB. 

Black-colored glasses. ANON. Sprechsaal, 64 [21], 394-95 (1931).—A review of 
the manufacture of black glass is given with some advice for the betterment of the 
melt. This type of glass attacks the crucible badly. To reduce this action a melt of 
soft glass is run between melts of the black glass. W.M.C. 

Production of salmon-red glass. ANoN. Sprechsaal, 64 [23], 430-31 (1931).— 
Different batch compositions of glasses having a salmon-red color are given and the 
making of these glasses is discussed. W.M.C. 

Discoloration or fading of glasses and materials which resemble glass by §- and 
y-Tays. JosEF HorFMANN. Glastech. Ber., 8 [8], 482-89 (1930).—The original article 
appears in this issue of Glastech. Ber. For abstract see Ceram. Abs., 10 [2], 104 (1931). 

E.J.V. 

Note on the measurement of temperetures of gases in a glassmelting furnace. 
J. H. PARTRIDGE AND A. C. JEFFK NS. Presented at meeting of Soc. Glass Tech., June 
17, 1931.—In the experiments described, the temperature readings of a simple form of 
suction pyrometer and of an ordinary thermocouple are compared when the instruments 
are placed at the base of and immediately above the checkerwork of the regenerator. 
The authors conclude that the suction pyrometer gives more accurate readings than the 
ordinary type at the base of the regenerator, but that there is little difference in effi- 
ciency of the two instruments at lower temperatures, such as those of the waste gases 
entering the gas regenerator. Further measurements, however, are to be carried out. 
Chromel-eureka couples give better service than chromel-alumel wire couples. An 
improved type of suction pyrometer has been constructed. 

Illuminating gas for heating glass furnaces. F. Goyens. Rev. belge ind. verriéres, 
2, 34 (1931). A.J.M. 

Utilization of waste heat from industrial furnaces. A. F. SmMuLpers, Ltp. Glass, 
8 [4], 140-45 (1931).—The heat-recuperating cycle would constitute a theoretically 
perfect cycle if the product of the weight and of the specific heat of the combustible 
fluids is equal to the product of the same factors in the fluid resulting from the com- 
bustion. This is never fulfilled in furnaces. The principles of the A. F.S. Ljungstrom 
recuperating sets for steam production are given in detail. The same principles hold 
true for glass furnaces. H.W.A. 


. 
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Charging of glass tanks in the Fourcault process. G. NovAxy. Sprechsaal, 64 
[26], 486-87 (1931).—The importance of a consistent height of glass in the tank is 
pointed out and a device is shown by means of which a signal is given as soon as the 
height of the melt is lowered too much. Thus it is possible to charge the tank with only 
the amount of batch which is actually used in the machines. W.M.C. 

Flexible heating unit for glass leers. GmeNERAL ELEectric Co. Glass Ind., 12 [7], 
153 (1931).—The new electric heating unit for glass-annealing leers is designed to provide 
low initial and maintenance costs, correct heat distribution throughout width and length 
of the leer, flexibility of arrangement of the units in the leer, ease of removal or replace- 
ment in either floor or roof, and constant resistance and simplicity of terminal arrange- 
ment. A detailed description is given. Illustrated. E.J.V. 

Manufacture of rolled plate. X. Ernst Lutz. Glass Ind., 12 [7], 144-49 (1931).— 
A deseription of the use of a cutting table in conjunction with a leer is explained with 
the aid of a detailed drawing of the apparatus. The layout, equipment, and operations 
used in the grinding and polishing shop are taken up. The care necessary in the polishing 
operation is stressed. For Part IX see Ceram. Abs., 10 [8], 557 (1931). E.J.V. 

Twenty years of glassmaking. S.R.Scnores. Glass Ind., 12 [7], 141-42 (1931).— 
A review is made of all the changes that have taken place in the science of glassmaking 
in the past twenty years, starting with the raw materials, the new colorants and de- 
colorizers, mixing room equipment and methods, refractories, fuels, and developments 
in the various types of glass now being produced, as well as in the annealing and finishing 
processes. E.J.V. 

Glass for indicators on high-pressure steam boilers. ANON. Feuerungstechnik, 
19 [5], 80 (1931). . M.V.K. 

Glass in schools. JosepH D. Harrison. Popular Sci., 119 [2], 58 (1931).—A 
design for the future schoolhouse has been developed in which the building is a large 
circular structure with walls and most of its roof of glass. Interior opaque glass walls 
would serve as screens for projection of moving pictures. Illustrated. E.J.V. 

Ultra-violet glass in hospital ANON. Amer. Glass Rev., 50 [34], 36 (1931).— 
Cubicles of health-giving glass will be a feature of the new hospitalization building 
opened by the Home for Hebrew Infants, New York. Each of the 75 cubicles in the 
home is made of ultra-violet transmitting glass and resembles a miniature glass chamber. 
Glass doors open on large balconies constructed so as to be easily accessible. Through 
the use of the ultra-violet light, under medical supervision, a certain immunity against 
disease may be built up. E.P.R. 

Office building has glass walls. ANoN. Popular Sct., 118 [5], 75 (1931).—An office 
building in Worcester, Mass., having windows set in narrow steel frames and extending 
from floor to ceiling gives the effect of an almost solid glass wall. Illustrated. E.J.V. 

Glass-lined concrete tanks for wine storage. ANON. Internat. Bull. Refrigeration, 
11, 328 (1930).—An account is given of the new plant built at Ivry, France, for the 


Damay establishments. H.H.S. 
Making 200-in. quartz mirror. JoHN W. Hammonp. Glass Ind., 12 [6], 125-27 
(1931); for abstract see Ceram. Abs., 10 [7], 490; [8], 534 (1931). E.J.V. 


Reports on the joint meetings of Deutschen Glastechnischen Gesellschaft and the 
Society of Glass Technology. F.SpATE, O. BARTSCH, W. FRIEDMANN, AND G. GEHLHOFF. 
Glastech. Ber., 9 [1], 1-14 (1931); for abstract see Ceram. Abs., 10 [6], 467 (1931). 


E.J.V. 
West Virginia produces about one-half of American stemware. ANON. Amer. 
Glass Rev., 50 [40], 28 (1931). E.P.R. 


Window-glass industry in Belgium. J. KERvYN DE MEERENDRE. Rev. belge ind. 
verrieres, 2, 30-32 (1931).—A historical and statistical review is given. A.J.M. 


4 
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Depressed condition in Belgian glass industry. ANon. Commerce Repts., No. 13, 
p. 838 (1931).—In window glass, Czechoslovakia is competing successfully against 
Belgian manufacturers, and German glass is displacing Belgian window glass in the 
Netherlands. Stocks are low, the greater part being roofing glass, which is not in 


great demand. A critical situation exists in the tumbler industry. E.J.V. 
History of English glassmaking. W. E. S. Turner. Rev. belge ind. verrieres, 2, 
33-34 (1931). A.J.M. 


Italian glass market. ANon. Pottery Gaz., 56 [646], 580 (1931); reprinted from 
Ind. Silicati—The mechanical window-glass industry is well occupied generally, but 
factories run by hand labor are doing almost nothing. The white and blown glass is 
in little demand and artistic blown glass is in poor demand. E.J.V. 

Japanese glass industry. RicuTrer. Rev. belge ind. verriéres, 1, 196 (1930). 

A.J.M. 

Polish glass industry. ANoNn. Pottery Gaz., 56 [646]. 580 (1931); reprinted from 
Allgemeine Glas-und- Keram-Ind.—The blame for the scarcity of orders is placed on 
Russia. Export into Austria is substantially improving. E.J.V. 

Rumanian glass industry. ANoNn. Pottery Gaz., 56 [646], 580 (1931).—The bottle 
and hollow glass factories have amalgamated. The annual consumption, once 17 to 
18 million pieces, is now about 12 million. The St.-Gobain group is now equipped for 
the production of bottles as well as of flat glass. E.J.V. 


BOOK 


Glass, Its Preparation and Use. F. H. Zscuacke. Reviewed in Rev. belge ind. 
verrieres, 1, 200 (1930); see also Ceram. Abs., 10 [5], 343 (1931). A.J.M. 


PATENTS 


Producing sheet glass. JoHn L. Drake. U. S. 1,810,908, June 23, 1931. In com- 
bination, in apparatus for producing sheet glass, an inclined receiver, a pair of sheet- 
forming rolls arranged at one end of the receiver, an elongated receptacle containing a 
mass of molten glass and adapted, when tilted, to deliver the glass upon the receiver 
in stream form, one side wall of the receiver being provided with an upstanding lip at 
substantially the longitudinal center thereof so that when the receptacle is tilted the 
glass will flow therefrom first adjacent its opposite ends and subsequently from the center 
over the lip. 

Glassmelting furnace and process for producing molten glass. ENocu T. FERNGREN. 
U. S. 1,810,911, June 23, 1931. In a tank furnace containing molten glass, a rotatable 
member, means for cooling the member, means for raising and lowering the member 
relative to the molten glass, means preventing the member from drifting longitudinally 
of the furnace, means for rotating the member to impart a backward-flow movement 
upon the surface of the molten glass, the surface of the member being so shaped to cause 
the backward-moving surface glass to creep toward the side walls of the furnace, and 
means for removing the backward-moving glass from the tank furnace. 

Sheet-glass flowing apparatus. Lropotp Mampourc. U. S. 1,810,921, June 23, 
1931. In sheet-glass apparatus, a furnace containing a mass of molten glass and having 
an outlet at one end thereof, a table arranged in a lower horizontal plane than the outlet 
end of the furnace and adapted to receive the molten glass therefrom, the table having 
an overflow lip at one end, a trough arranged below the overflow lip of the table and 
adapted to receive the molten glass therefrom, the trough comprising a plurality of 
closely associated pipes constituting the side walls thereof, means for circulating a 
temperature-control medium through the pipes, means for maintaining the glass at a 
constantly high temperature from the furnace to the trough, the glass flowing from the 
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trough in stream form, and means for absorbing heat from the stream as it leaves the 
trough to form a sheet. 

Sheet-glass apparatus. INGvALD O. PEDERSEN. U. S. 1,810,927, June 23, 1931. 
In sheet-glass apparatus, a continuous tank furnace for supplying a stream of molten 
glass to sheet-forming means, including a bowed lower front wall and a flow block for 
retarding the flow movement of the central portion of the stream more than the border 
portions as the stream flows from the tank. 

Apparatus for use in the manufacture of laminated glass. Grorcre B. WATKINS. 
U. S. 1,810,934, June 23, 1931. Means for holding a plurality of superposed sheets of 
material to be joined against relative movement with respect to one another during such 
joining, including a frame for receiving the assembled sheets therein and means carried 
by the frame and adapted to engage the edges of the sheets. 

Forming sheet glass. WuiLL1AM E. Nosse. U. S. 1,810,980, June 23, 1931. The 
method of forming sheet glass which consists in drawing a plurality of streams of molten 
glass upwardly from a molten bath, uniting the streams at their upper end while they 
are still in a substantially vertical position to form a single sheet, and in continuously 
forcing glass upwardly into the stream sources under hydrostatic pressure. 

Sheet-glass surfacing apparatus. JoHNL. Drake. U.S. 1,811,044, June 23, 1931. 
In glass-surfacing apparatus, a horizontal supporting member rotatable about a sub- 
stantially vertical axis and a plurality of polishing members carried by the supporting 
member, each polishing member including a vertical spindle projecting upwardly through 
the supporting member and slidably keyed thereto, a compression spring encircling 
the spindle above the supporting member, a plurality of vertical pins supported by the 
polishing member and received within pockets formed in the underside of the support- 
ing member, and compression springs encircling the pins within the pockets. 

Shaping glass. Ropert W. CANFIELD. U. S. 1,811,075, June 23, 1931. In glass- 
ware-forming apparatus, a mold, a suction head coacting with the mold, means therein 
for withdrawing air from the mold through a plurality of openings and means for sub- 
stantially instantaneously varying the total size of the openings in response to variations 
in the level of the glass within the mold. 

Drawing sheet glass. Howarp L. Hatsacu. U. S. 1,811,125, June 23, 1931. The 
combination, with apparatus for drawing a glass sheet continuously from a body of 
molten glass, of a hollow metal cooler extending transversely of the bath adjacent the 
bath and the glass sheet and having a pair of opposing vertical faces with the face next 
to the face of the sheet substantially parallel thereto, and provided opposite the marginal 
portions of the sheet with enlargements whose faces also lie parallel to the sheet and closer 
to the sheet than does the face of the cooler intermediate the enlargements, and means 
for circulating a cooling liquid through the cooler. 

Cutting designs in glass. PARKER H. JAMES AND Harry C. WoopsMALL. U. S. 
1,812,485, June 30, 1931. For cutting designs on glass, the combination of a frame, a 
table maintained on the frame in fixed vertical relation thereto but adapted to be moved 
in a horizontal plane thereover, a shaft below the table and projecting at one end beyond 
the side of the table, a grinding wheel on the end of the shaft, and means for adjusting 
the shaft in a vertical plane and maintaining the shaft in that plane to permit the cutting 
edge of the wheel to be raised and lowered in relation to the top of the table, glass-elevat- 
ing means along an edge of the table, power means for reciprocating the table past the 
wheel, and hand means for reciprocating the table independently of the power means. 

Feeding molten glass. Frep E. Jewett. U.S. 1,812,534, June 30, 1931. The 
combination of a source of molten glass, a covered flow spout communicating therewith 
and having a submerged outlet near its outer end, a refractory tube having an external 
diameter in excess of the submerged outlet, arranged vertically above the outlet with its 
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lower end submerged in the molten glass, means by which the tube may be vertically 
adjusted, means by which alternate plus and minus air pressures may be established 
within the upper end of the tube, means by which heat may be applied locally to the 
surface of the glass around the tube, and means by which the delivery of fluid fuel to the 
local heating means may be controlled, the means comprising a thermocouple projected 
into the flow spout closely adjacent the surface of the glass therein at a point between 
the source of supply and the submerged orifice, and a baffle projected into the flow spout 
above the surface of the glass between the thermocouple and the local heating means. 

Production of glass in strip form. ERNest Bristow LE Mare. U. S. 1,812,537, 
June 30, 1931. Process of gradually reducing the speed of a hot glass strip traveling on a 
roller bed by turning some of the rollers supporting the strip in a forward direction and 
others in a backward direction. 

Pressing glassware. THEODORE H.Sioan. U.S. 1,812,564, June 30, 1931. Method 
of manufacturing finished pressed glassware, consisting of providing between coéperat- 
ing mold and plunger members of a glass press an article-forming cavity as thick through- 
out its main body as at and adjacent to its edge, placing in the center of the mold a body 
of molten glass of less volume than the article-forming cavity, and forming from the 
glass an article having a central base portion and a body portion extending upwardly 
therefrom and as thick throughout its body portion as at and adjacent to its edge, solely 
by pressing the glass between the press members and thereby causing it to flow toward 
but not to the outer boundary of the body-forming portion of the cavity, and to chill 
with a permanent convexly rounded and completely finished edge. 

Free-pressing glassware having irregular edges. TuHreoporE H. SLtoan. U. S. 
1,812,565, June 30, 1931. Method of manufacturing finished pressed glassware having 
an irregular edge, consisting of forming between plunger and mold members of a glass 
press a mold cavity of different thicknesses along different lines of flow of glass between 
the members, placing in the center of the press mold a body of molten glass of less volume 
than the article-forming cavity between the mold and plunger, and forming an article 
from the glass solely by pressing the glass between the members and thereby causing it to 
flow toward but not to the outer boundary of the cavity and to chill with a permanent 
convexly rounded and completely finished edge, the glass flowing farther along the 
thicker paths of flow in the cavity to form the edge irregular in its longitudinal extent. 

Producing sheet glass. Luke C. Mampourc. U. S. 1,812,599, June 30,1931. In 
sheet-glass apparatus, a receptacle containing a mass of molten glass, a pair of rotatable 
rolls mounted thereover and arranged to create a sheet-forming pass, and a pair of non- 
metallic refractory members arranged within the molten glass contained in the receptacle, 
one of the members being positioned under the rolls at one side of the receptacle and the 
other of the members being placed in a similar position at the opposite side of the recep- 
tacle, the refractory members being provided for controlling the movement of glass 
toward the ends of the sheet-forming pass between the rolls. 

Glassmelting apparatus. Witt1am A. Morton. U. S. 1,812,975, July 7, 1931. 
Glassmelting apparatus comprising a hearth shaped to accelerate the glass flow, and 
burners arranged to produce a flame stream flowing in the reverse direction to the 
glass flow. 

Glassforming roll. Louis Boupin. U.S. 1,813,142, July 7, 1931. The combination 
with a roll having trunnions upon the ends thereof and having an interior cavity of sub- 
stantially uniform diameter from the outer end of one trunnion to adjacent the opposite 
end of the roll, an induction member having a conical end in the last-named end of the 
roll, and a cylindrical core within the roll having a conical head adjacent to the induction 
member and spacing members adapted to center the core within the roll. 

Glass-surfacing machine. Witt1am H. Marr. U. S. 1,813,412, July 7, 1931. A 
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sheet-glass surfacing machine comprising a horizontally disposed circular work table 
rotatable on its vertical axis and provided at its center with an elevated portion extending 
over a central inactive zone, the raised portion being adapted to aid in anchoring glass 
to the table and in avoiding the collection of abrasive material in the center of the table, 
the remainder of the surface of the table forming a support for glass, a plurality of rotat- 
able circular runners of equal diameter positioned above the table and each extending 
from its periphery to the inactive zone, and means for rotating the table, the runners 
being rotated by frictional contact with the glass mounted upon the rotating table. 

Feeding molten glass. Grorcre E. Howarp. U. S. 1,813,742, July 7, 1931. Glass- 
feeding apparatus comprising a receptacle for molten glass having a discharge opening 
in its bottom, a vertical plunger mounted for vertical reciprocation above the opening, 
means for lifting the plunger and then permitting the plunger to fall toward the open- 
ing independently of the lifting means, and means independent of the glass and of the 
lifting means for varying the speed at which the plunger will fall toward the opening. 

Glass. CHARLES EpwIn GouLD, WILFRED MARSH HAMPTON, AND HAROLD SHARPE 
Martin. U.S. 1,814,507, July 14, 1931. A batch for making glass especially transpar- 
ent to ultra-violet radiation of wave lengths below 3200 A.U. consisting of silica 560 
parts, borax 527 parts, and powdered metallic zinc 8 parts, 

Forming sheet or plate glass. JoHNn L. Drake. U. S. 1,814,905, July 14, 1931. 
In sheet-glass apparatus, a receptacle containing a mass of molten glass, a plurality of 
pairs of superimposed rotatable members arranged above the mass of molten glass, the 
rotatable members of the upper pair coéperating with the rotatable members of the 
lower pair to form a substantially closed pocket between their coacting peripheries, 
and means for rotating the rotatable members in a manner to feed a supply of molten 
glass upwardly into the pocket wherein it is maintained under pressure and then reduced 
to sheet form. 

Drawing, cutting, gripping, and conveying sheet plate glass. CHARLES J. JORDAN. 
U. S. 1,814,932, July 14, 1931. The combination with a plurality of glass-extruding 
outlets, of a supporting guide immediately under the plurality of outlets, the supporting 
guide having transverse abutments, a cutting frame in the supporting guide provided 
with transverse cutting knives between the cutting edges of which and the abutments 
the extruded glass passes, and pneumatic means operatively associated with the cutter 
frame for severing the glass. 

Giass manufacture. T. F. Pearson. Brit. 321,195, Dec. 27, 1929; Ger. 522,500, 
April 25, 1929. A feeder of the reciprocating-plunger type has the outlet orifice sur- 
rounded by a cylindrical sleeve or baffle which extends upward beyond the level of the 
glass but is open to the hot gases, and an opening controlled by a gate is provided in 
the side of the sleeve remote from the body of the furnace. The amount of glass flowing 
through the orifice is regulated by the gate which can either be raised to any desired 
position or can be reciprocated in unison with the plunger. 

Nonsplintering glass. C. H. Fre_tp AND D. Hastert. Brit. 348,723, May 28, 1931. 

Manufacture of glass tubes and rods, J. R. C. JoRGENSON. Brit. 348,857, May 
28, 1931. : 

Leers for annealing glassware. UNiTED GLass BoTtrLe Mrrs., Ltp., T. C. 
MoorsHEaD. Brit. 348,872, May 28, 1931. 

Heat-resisting glasses giving daylight effect. Corninc GLass Works. Brit. 348,911, 
May 28, 1931. 

Manufacture of colored electric light bulbs. ImpEeRIAL CHEMICAL INDUSTRIES, 
Ltp., AND E. A. BEvAN. Brit. 349,160, June 4, 1931. 

Manufacture of splinterless glass. I.G. FARBENINDUSTRIE AKT.-GEs. Brit. 349,283, 


June 4, 1931. 
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Manufacture of glass tubes and automatic apparatus embodying them. L. SANCHEz- 
VELLO. Brit. 349,315, June 4, 1931. 

Feeding glass sheets from the forming machine to the leers. NAAMLOOZE VEN- 
NOOTSCHAP Mij. TOT BEHEER EN EXPLOITATIE VAN OCTROOIEN. Brit. 349,844, June 
10, 1931; see also Ceram. Abs., 10 [8], 566 (1931). 

Grinding or polishing sheet glass. Soc. ANON. DES MANUFACTURES DES GLACES 
ET PRODUITS CHIMIQUES DE StT.-GOBAIN, CHAUNY, ET CiREY. Brit. 349,928, June 17, 
1931. 

Reheating or cooling glass in sheets or slabs. Soc. ANON. DES MANUFACTURES DES 
GLACES ET PRODUITS CHIMIQUES DE StT.-GOBAIN, CHAUNY, ET CrREY. Brit. 350,422, 
June 24, 1931. 

Conduits for use in the production of glass. PmKINGTON Bros., Ltp., AND E. B. Le 
Mare. Brit. 350,480, June 24, 1931. 

Machine for operating on bottles. A. M. JoRGENSEN. Brit. 350,724, June 24, 1931. 

“Pushing” glass bottles. Soc. ANON. D’ETUDES ET DE CONSTRUCTIONS D’APPAREILS 
MECANIQUES POUR LA VERRERIE. Brit. 350,827, June 24, 1931. 

Electric furnaces and methods for making glass, etc. J. K. B. RaepeR. Brit. 
350,930, July 1, 1931. 

Continuous glass grinding and polishing machines. P1ILKINGTON Bros., LTD., AND 
J. H. Grirrin. Brit. 351,047, July 1, 1931. 

Manufacture of unsplinterable glass. A.V. JoHNSON. Brit. 351,257, July 1, 1931. 

Glass furnaces. UNiTEp GLass Bott_e Mrrs., Ltp., T. C. MOORSHEAD, AND F. A. 
Hurusvut. Brit. 351,636, July 8, 1931. 

Street-lighting glassware. HoLOPHANE, LTD., AND S. ENGLISH. Brit. 351,761, 
July 8, 1931. 

Glass-bending furnaces. J. Zincc. Brit. 351,862, July 8, 1931. 

Glassmaking. Ernst Hmcers. Fr. 697,418, June 14, 1930. Apparatus for rolling 
plates of glass is described. (C.A.) 

Glass. CorninGc GLass Works. Fr. 697,570, June 17, 1930. Glass which has 
been frosted, e.g., electric bulbs, is prevented from “‘aging’’ by washing it in an aqueous 


solution of AIF. (C.A.) 
Cooling furnace for sheets of glass. NAAMLOOZE VENNOOTSCHAP MIJ. TOT BEHEER 
EN EXPLOITATIE VAN OCTROOIEN. Fr. 697,839, June 24, 1930. (C.A.) 


Melting glass. Gustav KEPPELER. Fr. 697,844, June 24, 1930. In melting glass 
the mixture containing finely divided SiO2, sweated in known manner, is submitted to a 
brisk elevation of temperature so that heaping of the fusion flux is not possible and the 
sweating material, before melting, remains as completely as possible in the action of the 


flame. (C.A.) 
Method and plant for making sheet glass with wire insertions. HERMANN MULLEN- 
SIEFEN. Ger. 522,087, July 19, 1928. (C.A.) 


Roll-conveyer leer for intermittently prepared sheet glass. NAAMLOOZE VENNOOTS- 
CHAP Mij. TOT BEHEER EN EXPLOITATIE VAN OCTROOIEN. Ger. 522,205, June 26, 
1929; see also Ceram Abs., 10 [8], 567 (1931). (C.A.) 

Roller apparatus for conveying intermittently prepared sheet glass to the leer. 
Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS CHIMIQUES DE ST.-GOBAIN, 


CHauny, ET Crrey. Ger. 522,416, Oct. 14, 1927. (C.A.) 
Making glass articles showing marbled or veined effects. JENAER GLASWERK 
Scuott & Gen. Ger. 522,417, Dec. 4, 1928. (C.A.) 


Paddle mechanism for circulating molten glass. JoHN Moncrierr, LTD., AND 
ALEXANDER F. McNisu. Ger. 522,499, Feb. 15, 1929; for patent see Ceram. Abs., 9 
[2], 102 (1930). (C.A.) 
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Structural Clay Products 


Misuse of barium carbonate. ANon. Brit. Clayworker, 40 [469], 51 (1931).— 
The value of barium carbonate as a means for preventing “‘scum”’ or efflorescence, due to 
soluble sulphates in some clays, is well known, but little has been written about the de- 
fects produced by the misuse of this material. In the first place, the barium carbonate 
“should be in the state of the finest possible powder. The coarse grains of ground witherite 
are unsuitable and only precipitated barium carbonate should be used. The barium 
carbonate must be well mixed with the clay. If irregularly distributed, it will form 
white spots on the surface of the goods. An excess of barium carbonate may cause dis- 
coloration by combining with some of the iron compounds in the clay and forming a 
white product instead of the characteristic ‘‘red’’ usually produced by the iron. Toavoid 
these defects it is best to add the barium carbonate in a continuous stream and to add 
it at the earliest possible stage in the treatment of the clay. When properly used no 
material so effectively prevents soluble salts in a clay from doing harm. R.A.H. 

Soluble salts in masonry. H. BRINTZINGER AND W. BRINTZINGER. Tonind.-Zig., 
55 [43], 630-31 (1931).—Reasons are given for the appearance of soluble salts on 
masonry. Barium oxide has always proved to be a main preventative. W.M.C. 

Origin of the color produced on red bodies by zinc vapor. A. McKINLEY GREAVES- 
Waker. Jour. Amer. Ceram. Soc., 14 [8], 578-82 (1931). 

Laboratory equipment for stiff-mud tests including exhaustion of the air. EL L.is 
Lovejoy AND H. E. CoVan. Jour. Amer. Ceram. Soc., 14 [8], 533-40 (1931). 

Application of the downdraft principle to tunnel kilns. W. D. RicHarpson. Jour. 
Amer. Ceram. Soc., 14 [8], 572-77 (1931). 

Contribution to the study of the mechanical drying of ceramic products made from 
tender clays. R. pr BLOTTEFIERE. Céramique, 34 [516], 45-56 (1931).—B. describes 
in detail the methods by which a particularly difficult brick-clay mixture which for a 
long time resisted his efforts was finally dried successfully. The study was divided into 
3 parts: raw materials, preparation of the mix and products, and drying. The moisture 
contents, percentage of sand, and drying and firing properties of the three clays entering 
the mix were determined. A mixture giving a drying shrinkage of 5% was developed 
and the process adjusted to give a good structure. Full size hollow brick were then 
dried in an experimental tube drier and the maximum drying rate found to be 1.3 to 
2.5% of the total moisture content per hour. In application to practice, the drying 
process was divided into 2 parts (1) removal of shrinkage water and (2) removal of pore 
water. The driers used for the removal of shrinkage water were provided with means for 
recirculating part of the exit air and were nearly self-regulating. These driers are de- 
scribed in detail and diagrams are given. The pore water was removed quickly in an- 
other drier using hot, dry air to secure rapid drying. Five ‘‘shrinkage” driers were 
required to feed one “‘pore’’ drier. Plans for a complete factory are given. See also 
Ceram. Abs., 9 [4], 296 (1930). A.E.R.W. 

Comments on dry pressing. E. G. Ciirrorp-Jones. Brick Clay Rec., 78 [13], 
706-708 (1931).—In discussing articles on dry pressing C.-J. cites examples of personal 
experience and observation touching on the material discussed in the articles. 

E.J.V. 

Volume changes in brick masonry materials. L. A. PALMER. Jour. Amer. Ceram. 
Soc., 14 [8], 541-61 (1931). 

Reinforced brick masonry. Major L. B. Lent. Clay-Worker, 95 [6], 399-402 
(1931); see also Ceram. Abs., 10 [8], 569 (1931). E.J.V. 

Fundamentals and economies in the clay industries. VI. Exits Lovejoy. Clay- 
Worker, 95 [6], 392-95 (1931).—Some of the data regarding the weights of clays and 
shales, the tonnage in clay beds, and the value of clays are presented. Several methods 
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of valuing clay properties are discussed. For Part V see Ceram. Abs., 10 [8], 596 


(1931). E.J.V. 
Mechanical preparation vs. hand preparation of clay for brick. ANON. Tonind.-Zig., 
55 [50], 724-25 (1931). W.M.C. 


Economical considerations in the brick industry. ANon. Tomnind.-Zig., 55 [47], 
685-86 (1931).—Different economic problems in connection with the brick industry such 
as transportation facilities, drying, and firing are discussed briefly. W.M.C. 

Heat economy in sand-lime brick plants. W. Raiss. Tonind.-Zig., 55 [35], 507- 
508 (1931).—The heat- and power-generating plants of a sand-lime brick plant are 
described and their efficiency is discussed. After certain changes in the plant were made 
a large saving of coal was gained per 1000 brick. W.M.C. 

Excavating sand for sand-lime brick by means of the ‘“‘Mammut pump.” ANOoNn. 
Tonind.-Ztg., 55 [50], 725 (1931).—Sand is excavated by introducing high-pressure air 
into the end of a pipe which is filled with water. The sand is sucked into the pipe line 
and transported to where it is wanted. W.M.C. 

Brick industrial chimneys. ANoN. Brass World, 27 [6], 138 (1931).—Industrial 
chimney construction and repair service is offered by the Northwestern Chimney 
Construction Co. The company specializes in design and building of brick stacks of 
great height. A specialty is the construction of perforated radial brick chimneys of large 
dimensions. E.P.R. 

Brickote for walls. R. H. Green. Brick Clay Rec., 78 [12], 634-37 (1931).- 
Brickote is a slab of fired clay made in the same way and of the same material as regular 
face brick. It is only '/: in. thick and the slabs are mounted on insulating board and 
nailed to the wall which is being remodeled. The construction and application of the 
new product is discussed in detail. Illustrated. E.J.V. 

New England special molded brick. Harry ALBRO’ WoopwortH. Clay-Worker, 
95 [6], 402-404 (1931).—Wellesley College’s new tower represents the first architectural 
achievement in which the New England Brick Co.’s specially molded Harvard hand- 
made water-struck brick were used. Fifty thousand brick of 125 designs were used. 
Illustrated. E.J.V. 

Gray brick made from Canadian clay. RosBEertT J. MONTGOMERY AND JAMEs S. 
Littie. Brick Clay Rec., 78 [13], 686-88 (1931).—A progress report on work being 
done with several different Canadian clays and five varieties of black glass to produce 
gray brick is presented with details of chemical composition of the materials used, etc. 

E.J.V. 

Material for light construction. H. Bauscn. Giorn. chim. ind. applicata, 13 [5], 
244 (1931).—A new material for light construction has been manufactured by the I. G. 
Farbenindustrie A.-G. from fused calcium silicate. This material has a foamy appear- 
ance when solid, is similar to pumice stone, and is very light as it is 80% pores. It is 
difficultly permeable to water because the pores are closed. This product, known as 
“‘sintoporite,’’ can be used for heat-insulating material, for filling material for cements 
of best quality, and for the preparation of stone and roofing material. M.V K. 

Decorative treatments of brick. ANon: Brick Clay Rec., 78 [13], 696-97 (1931).— 
Some photographs of particularly effective decorative treatments using brick are 
presented. E.J.V. 


BOOKS 


Modern Brickmaking. ALFrep B. SEARLE. Reviewed in Brit. Clayworker, 40 
[469 ], 76 (1931); see also Ceram. Abs., 10 [7], 531 (1931). R.A.H. 

Brickwork and Its Construction. WaLter R. Jaccarp. Arch. & Bidg., 58 [1], 
14 (1931); see also Ceram. Abs., 10 [5], 348 (1931). E.P.R. 


j 
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PATENTS 


Wall construction. Donatp D. WHITACRE AND JoHN C. Woop. U. S. 1,811,411, 
June 23, 1931. A composite brick and tile wall comprising face brick laid in a plurality 
of stretcher courses, tile blocks behind the face brick having integrally formed lips ex- 
tending into the brick-facing portion of the wall between stretcher courses of brick, and 
brick units disposed with a lesser lateral dimension than the width of the stretcher 
brick and comprising part of the wall facing and lying flush with the face of the wall and 
disposed horizontally adjacent the tile lips between the first-named stretcher courses of 
brick. 

Brick-handling hoist. Ropert A. Fontaine. U. S. 1,811,924, June 30, 1931. A 
brick-stack handling hoist comprising a fork-like structure of substantially L-shape 
and including horizontal and vertical portions, the horizontal portion being formed as a 
plurality of arms adapted to engage beneath a stack of brick and the vertical portion 
having a plate constituting a back against which the stack may rest when lifted, the 
vertical portion leading to an integral inclined upper portion of substantially the same 
width, suspension elements at the top of the inclined portion, and other suspension ele- 
ments at the juncture of the inclined portion with the vertical portion. 

Brick sander and method. FLaKe F. Steer. U. S. 1,812,809, June 30, 1931. A 
device for sanding a brick clay column comprising a receptacle of substantial depth 
having opposite walls provided with apertures for the passage therethrough of a formed 
clay column, the receptacle being of substantially greater width than the column and 
designed to contain sand covering the column, means in the receptacle above the clay 
column for flushing water thereon, means in the lower part of the receptacle at each side 
thereof for preventing the escape of material therein, and spring-pressed wipers arranged 
to engage the sanded faces of the column to remove excess sand therefrom. 

Brick cleaner. WitL1AM R. Banxson. U. S. 1,813,014, July 7, 1931. In combina- 
tion, a brick cleaner comprising a pair of spaced, cylindrical, horizontal.y disposed 
brushes, a pair of spaced, cylindrical vertically disposed brushes, means for rotating 
each pair of associated brushes in opposite directions with respect to each other, a con- 
veyer element operable for conveying the brick between each of the pairs of brushes to 
be acted upon by the latter, a shield member partially enclosing one pair of the brushes, 
the shield member being formed to provide a pair of passages for the brick, one of the 
passages communicating with one of the brushes and the other of the passages communi- 
cating with the clearance between one pair of the brushes. 

Brickmaking machine. Ropert A. Parry. U. S. 1,814,227, July 14, 1931. Ina 
brick-forming machine, the combination with a feed chamber having an open bottom, 
of a mold carrier movable to bring a mold into and out of position to receive clay from 
the chamber, a plunger operating in the chamber to force clay through the open bottom 
thereof into the mold, a rock shaft situated beneath the mold carrier, arms on the rock 
shaft, a connection between one arm and the mold carrier and between another arm and 
the plunger, and means to oscillate the shaft. 

Brickmaking machinery. C. WHITTAKER & Co., Ltp., AND N. WHITTAKER. Brit. 
349,187, June 4, 1931. ‘ 

Obtaining a highly-porous cellular light material from blast-furnace slag, etc. 
C. H. Scuov. Brit. 350,526, June 24, 1931. 

Treatment of brick, concrete, tile, etc. H. E. Doucuty. Brit. 350,445, June 24, 
1931. 
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Refractories 


Tests on the gas permeability of refractory materials. A. Kanz. Forsch. Inst. 
Ver. Stahlwerke A. G., Dortmund, 2 (1930); Ind. Silicati, 9 [4], 16 (1931).—The gas 
permeability of chamotte, silica brick, magnesite material, special material, and isolating 
material was tested. The following formula was used: — - where m* 

m? hmm WS 

represents the number of cubic meters of gas penetrating m*, the surface in square 
meters through which the gas passes, cm the thickness of the material in centimeters, h 
the time expressed in hours, and mm WS the difference of pressure in millimeters of a 
column of water between two opposing walls of the material. The unit of porosity is 
that which corresponds to the passage of 1 cu. m. of gas through 1 square m. of surface 
in 1 hr. with the difference of pressure of 1 mm. of a column of water between the two 
opposing walls of the material and the material itself, 1 cu. m. in thickness. The values 
agree well with those previously determined by other investigators with the exception 
of the value for chromite. Up to the difference in pressure of 300 mm. of a column of 
water, the permeability to the passage of gas is directly proportional to the pressure 
There are great variations in the value of the permeability not only for similar materials 
manufactured from the same raw products and by the same process, but also within a 
given material itself. The permeability depends on the nature and the number of pores. 
The method of manufacture and especially the firing temperature greatly influence the 
porosity and consequently the gas permeability of materials. See also Ceram. Abs., 9 
[12], 1055 (1930). M.V.K. 

Gas permeability of refractory materials. K. ENpeLL. Arch. Warmewirt., 12 [5], 
146 (1931).—The investigations on the gas permeability of refractory materials carried 
out by A. Kanz (see Ceram. Abs., 9 [12], 1055 (1930)) are reviewed. The values received 
show large variations for the different types of refractories. The gas permeability seems 
to be a function of the forming and distribution of pores whereas other properties such as 
porosity are of no influence. The main factor for the gas permeability lies in the making 
of the brick, especially in the firing temperature. See preceding abstract. W.M.C. 

Chemical analysis of refractory materials. W. KOnic. Tonind.-Zig., 55 [42], 
616-18 (1931).—A discussion is given on the paper by van Royen (see Ceram. Abs., 
9 [8], 651 (1930)). Different methods of chemical analysis are presented, See also 
Ceram. Abs., 9 [11], 941 (1930). W.M.C. 

Refractories for use in tunnel kiln. M.C. Booze. Fuels & Fur., 9 [2], 205-12 
(1931).—In kilns used for firing at cone 12, or below, the service on the refractories is 
not severe and there is little difficulty in obtaining suitable material, except for the fire 
boxes, car slabs, and car furniture. In kilns fired above cone 12, materials more resistant 
than first-grade fire brick are usually used in the main arch and side walls. It is essen- 
tial that the refractories used in tunnel kilns be free from shrinkage and deformation. 
This requirement can ordinarily be met by hard-fired material. The two methods of 
determining residual shrinkage in fireclay brick which are most frequently used, are 
the reheating test and the simulative service test. The hot rigidity of fireclay brick is 
found by the standard load test. The special refractories used in the firing zone and 
fire boxes of kilns operating at cone 12 or above include high-alumina brick made of 
diaspore, silicon carbide, fused alumina, sillimanite and mullite, and kaolin. Kiln- 
car slabs are usually made of special fireclay mixtures and in some kilns super-refractories 
such as silicon carbide and sillimanite are necessary to carry the weight of the ware with- 
out deformation. For kiln-car furniture, silicon carbide or ‘‘semisilicon carbide’’ is 
generally used. It is also used most extensively for muffles for tunnel kilns, although 
fused alumina, mullite, and sillimanite are also used. A.E.R.W. 
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Refractory materials for electric furnaces. II. Copper and its alloys, including 
bronze, gun metal, brass, copper-nickel, and phosphor-bronze. ALrrep B. SEARLE. 
Metal Ind. [London }, 38, 333-35 (1931).—The most important types of electric furnaces 
for melting copper, brass, bronze, etc., are the direct arc, the indirect arc, the induction, 
and the granular resistance. The direct-arc type furnaces are suitable only for bronzes 
and alloys containing less than 6% Zn, while the indirect-arc types are applicable to 
all Cu alloys. The Pb content of the alloy determines the type of lining, magnesite 
being preferable when Pb is present though Zn may react with a MgO lining. In the 
Ajax-Wyatt furnace for melting yellow brass, a lining consisting of a refractory cement 
of a composition corresponding to a mixture of fire clay, SiO., and asbestos fiber is often 
used. Fireclay brick are generally satisfactory. Silica brick are used for the roof 
and the parts of the sides not coming in contact with slag. Pure magnesia brick, fully 
fired and enclosed in steel cases, show long life. Zirconia brick are highly refractory but 
very expensive. The use of fritted linings has increased widely the range of metals for 
the linings of industrial furnaces of the Ajax-Wyatt type and has increased greatly the 
number of runs obtainable without relining the furnace. For Part I see Ceram. Abs., 10 
[7], 504 (1931). (C.A.) 

Refractory products for use with pulverized coal firing. F. Dupuis. Rev. mat. 
constr. trav. pub., pp. 15-17 (1930); see also Ceram. Abs., 9 [12], 1056 (1930). 


(JI.SI.) 
Refractory natural rocks for industrial kilms. H. Katpers. Chem. Zentr., ii, 
3835 (1930); for abstract see Ceram. Abs., 10 [4], 274 (1931). (B.C.A.) 


Comparative resistance of refractories to coal-ash slags. R.K.Hursu. Engineer- 
ing, 12, 794 (1930); Refrac. Jour., 6 [65], 184 (1931).—A clear account is given of the 
processes by which the slagging of refractories by coal ash in boiler furnaces takes place 
and of the parts played by the various factors. The tests applied in the investigation 
consist in measuring on test brick, arranged as the lining of a rotary furnace, the com- 
bined effect of corrosion and erosion produced by the slag under investigation when fed 
into the furnace as a powder at a uniform rate under controlled temperature and atmos- 
pheric conditions. A number of different brick were tested with different slags and at 
various temperatures. Observations were also made for a variety of slags, for the effect 
of variations in method of manufacture, fineness of grind, temperature of prime after 
manufacture and before use, and materials. See also Ceram. Abs., 9 [8], 651 (1930). 

A.A. 

Effect on refractories of the desulphurizing and refining of gray cast iron with soda 
ash. E. W. Co_Beck AND N. L. Evans. Refrac. Jour., 7 [6], 324 (1931).—There is no 
doubt that prolonged exposure of siliceous refractories to slags containing sodium com- 
pounds results in serious attack. In foundries, when ladles up to 2 tons are used, it is 
usual to line the ladle with a ganister daub which is knocked out at the end of the day’s 
run. Under these circumstances the question of lining attack does not arise. Where 
large brick-lined ladles are employed, however, the best results are obtained by using 
Scotch fireclay brick having a close even texture and good resistance to spalling. 

E.P.R. 

Study of refractory materials. II. Co.rin Presswoop. Blast Fur. Steel Plant, 
19 [7], 1016-18 (1931).—Thermal and electrical conductivity of refractories is dis- 
cussed and data on these properties of different types of refractory materials are pre- 
sented. The causes of spalling are briefly touched upon. For Part I see Ceram. Abs., 
10 [8], 573 (1931). : E.J.V. 

Simple method for studying the rate of quartz inversions in refractories. W. A. 
SEGER AND E. CRAMER. Tonind.-Ztg., 55 [49], 712-13 (1931).—For studying the rate 
of quartz inversions in refractories, powder samples should be taken from different 


1931 REFRACTORIES 645 


parts of the brick and examined under the microscope. In this way it is easy to deter- 
mine the amount of quartz not inversed. W.M.C. 

Separation of cyanite and mica from materials of mica schist. ANon. Brick Clay 
Rec., 78 [13], 698-99 (1951).—After a discussion of the properties of the associated 
minerals, methods of separating mica and cyanite are described. It is shown that by 
crushing, screening, tabling, and then possibly employing additional screening and water 
classification, high purity concentrates of mica and cyanite may be obtained. Factors 
influencing the concentration efficiency are enumerated. E.J.V. 

Grain sizes for dense refractories. K. Lirzow. Tonind.-Zig., 55 [49], 709-10 
(1931).—Within the last four years several papers have been published on grain sizes 
for dense refractories. L. reviews the results and concludes that for plant work, graphs 
should be drawn showing the best distribution of grain sizes in a certain body to give 
the best results of the finished product. See also Ceram. Abs., 10 [5], 354 (1931). 


W.M.C. 
Magnesia in refractory brick. H. Ecxstrern. Refrac. Jour., 7 [6], 328 (1931); 
for abstract see Ceram. Abs., 10 [8], 602 (1931). E.P.R. 


Making magnesite brick. ANon. Brick Clay Rec., 78 [13], 698 (1931).—A brief 
nontechnical discussion of the materials and methods involved in the manufacture of 
magnesite brick in the U.S. is presented. Some of the processes in use in making un- 
fired brick to save the expense of firing them are discussed briefly. E.J.V. 

Performance of slip cast tank blocks; studies of clay mixtures for glass pots. ANON. 
Ceram. Ind., 17 [1], 18-19 (1931).—P. Haller discusses the manufacture and perform- 
ance of slip cast tank blocks. J. H. Partridge discusses clay mixtures for glass pots. 
Studies made on this subject by the General Electric Co., Ltd., are described and causes 
of failure of glass pots are included. The effect of various mixtures on resistance to 
thermal shock is given. See following abstract. W.W.M. 

Clay mixtures for glassmelting pots. J. H. PARTRIDGE AND G. F. Apams. Refrac. 
Jour., 7 [6], 328 (1931); for abstract see Ceram. Abs., 10 [8], 573 (1931). E.P.R. 

Refractory protective coatings. L. Litinsxy. Feuerfest, 7 [5], 65-80 (1931). 
A survey of the best-known protective coatings, their properties, composition, and the 
proper field for their use, and a description of apparatus for applying coatings on kiln 
walls are given. A list of publications on refractory mortars, linings, coatings, and 


plastic pastes follows. M.V.K. 
High heat-duty refractories. F. W.Scurorper. Refrac. Jour., 7 [6], 328 (1931); 
for abstract see Ceram. Abs., 10 [7], 504 (1931). E.P.R. 


High-fired kaolin refractories. F.H. Norton. Trans. A.S.M.E., 53 {8}, 173-75 
(1931).—The development of high-fired kaolin refractories is briefly described. 

E.P.R. 

Some of the newer uses for silicon carbide. C. MCMuLiten. Trans. Amer. Elec- 
trochem. Soc., 59, 199-204 (1931); for abstract see Ceram. Abs., 10 [8], 578 (1931). 
(B.C.A) 

Effect of titanium in refractory materials. H: Hirscu. Refrac. Jour., 7 [6], 328 

(1931); Chem. Zenitr., ii, 1115-16 (1930); for abstract see Ceram. Abs., 9 [10], 851 (1930). 


E.P.R. 
Determination of alumina in refractory clays. R. B1azzo. Refrac. Jour., 7 [6], 
328 (1931); for abstract see Ceram. Abs., 10 [8], 602 (1931). E.P.R. 


Schlenkermann’s stone. KaALpEers. Giess, pp. 1045-47 (1930); Refrac. Jour., 7 
[6], 328 (1931).—Schlenkermann’s stone consists of 90% silica and 7% alumina with 
small quantities of the oxides of iron, soda, and potash. Details are given of the various 
industrial applications of the stone. E.P.R. 

Argentine market for refractory materials. CuarLes H. Commerce Repts., 
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No. 11, pp. 713-14 (1931).—Argentine import trade in refractory materials has not varied 
greatly in recent years, totaling 6,237,000 in 1926, 6,272,000 in 1927, 10,003,000 in 
1928, and 6,192,000 in 1929. The other principal item imported is refractory earth. 
About 75% of the imported brick are of British manufacture, the remainder being from 
American and Belgian firms. Low grades are usually purchased. The trade with the 
U.S. is largely in brick and shapes. Local production of refractory brick is impor- 
tant. Imports of refractory earth are fairly stationary. Distribution methods are 


discussed. E.J.V. 
Refractory industry and its importance for Germany. ANON. Tonind.-Zig., 55 
[49], 710-12 (1931). W.M.C. 


BOOK AND BULLETIN 


Laboratories for Testing Refractory Materials. (Priifanstalt fiir feuerfeste Ma- 
terialien.) L. Lirinsky. Reviewed in Rev. mat. constr. trav. pub., No. 255, p. 240B 
(1930); see also Ceram. Abs., 10 [2], 126 (1931). A.J.M. 

Babcock & Wilcox Co. presents new bulletins. ANON. Amer. Glass Rev., 50 [39], 
14 (1931).—“‘B. & W. No. 80 Insulating Firebrick’’ discusses a new insulating fire brick 
for furnace work. The insulating and refractory characteristics are illustrated by curves, 
sketches, and calculations. Examples of advantages are given. E.P.R. 


PATENTS 


Heat-conducting high temperature resistant refractory. JoHN D. MorGAN, WILLIAM 
G. BJORKSTEDT, AND RuSSELL E. Lowe. U. S..1,811,242, Tune 23, 1931. A composi- 
tion of matter comprising substantially equal parts of zircon and silicon bonded by re- 
action products of phosphoric acid therewith and having a coefficient of heat transmis- 
sion equal to bonded silicon carbide at temperatures above 2000°F and capable of com- 
mercial use at 2600°F. 

Refractory material. TuRE RoBert Haciunp. U. S. 1,811,314, June 23, 1931. 
As a new article of manufacture, a fused refractory material containing not less than 15% 
of oxide of magnesium, not less than 5% of oxide of chromium, not less than 75% of 
oxides of magnesium, aluminum, and chromium counted together, and with a content 
of silica less than 12% and of oxide of iron less than 5%, characterized by high softening 
temperature and resistance against chemical erosion. 

Furnace wall. Howarp C. THAver. U. S. 1,811,373, June 23, 1931. In a furnace 
wall, the combination of a series of tubes, clamps secured to the tubes and constructed to 
hold the tubes spaced from’ each other and in a definite positional relationship to each 
other, refractory blocks protecting the tubes and clamps, and additional means for se- 
curing the blocks to the tubes. 

Making high temperature heat-insulation material CARLTON EARLE MILLER. 
U. S. 1,811,516, June 23, 1931. A heat-insulating material comprising a mixture of 
diatomaceous earth, calcium carbonate, and basic magnesium carbonate. 

Insulating material. ARTHUR J. Russ. U.S. 1,812,306, June 30, 1931. An insuiat- 
ing material comprising a mixture of an alkaline earth, diatomaceous earth, and an ex- 
foliated vermiculite mineral. 

Air-cooled furnace wall. Henry H. BAUMGARTNER. U. S. 1,812,315, June 30, 
1931. An air-cooled furnace wall comprising a facing built up of refractory elements 
and a backing spaced therefrom to leave interior air spaces outward of the rear surfaces 
of the face elements, the wall having air inlets and outlets arranged for air flow through 
the spaces for scrubbing or cooling of the face elements, and interior means tying the 
facing to the backing at intervals while allowing movements of the face elements in the 
plane of the walls, the face elements in each wall section being separated horizontally, 
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lap jointed and packed, and interlocked vertically with packing at the top of the wall 
section, and cover tile above. 

Refractory heat-insulating material Donatp W. Ross AND JAMES M. LAMBIE. 
U. S. 1,812,376, June 30, 1931. A heat-insulating body which includes a bonding ma- 
terial and grains of cyanite of such gradation of sizes as to result in minimum density of 
piling. 

Furnace lining. Henry WiLL1AM WixpisH. U. S. 1,813,790, July 7, 1931. Ina 
furnace, a furnace casing, a substantially rectangular lining brick formed with an under- 
cut cavity communicating with the face of the brick, adjacent the casing by a passage of 
reduced cross-section, but internally closed to the remaining faces of the brick, and a 
bolt passing through the casing and the passage and anchored within the cavity to clamp 
the brick to the casing whereby the bolt is insulated from the heat of the furnace. 

Making refractory material. Grorcre Scorr Housman. U. S. 1,814,088, July 14, 
1931. Method of producing a refractory body which comprises mixing together finely 
divided silica and chromite, forming the mixture or portions thereof into the shape 
desired, and thereafter subjecting the same to high temperature. 

Aluminous abrasive. Norton Co. Brit. 350,561, June 24, 1931. 

Refractory mortars. E. Lux. Brit. 351,067, July 1, 1931. 

Building door arches and roofs for furnaces, etc. J. SHACKLETON. Brit. 351,578, 
July 8, 1931. 

Furnace walls. Bascock & WiLcox, Ltp. Brit. 351,822, Juiy 8, 1931; see also 
Ceram. Abs., 10 [4], 278 (1931). 


Terra Cotta 


Pressing, drying, and glazing terra cotta. H. Spurrier. Fuels & Fur., 9 [1], 
101-103 (1931).—In the pressing of terra cotta, the mold must exceed (in all dimensions) 
the finished size by an amount equal to the sum of the drying and firing shrinkage. 
Great differences in shrinkage may be occasioned by the manner in which the body is 
pressed into the mold. Pressing should always be done as expeditiously as possible and 
the pressed ware taken out of the mold as soon as it has “‘set up” sufficiently. The 
surfaces that require it are then “finished.”’ After this the body is dried, usually in 
humidity driers. The relative humidity is kept at 60 to 70% until the mass is brought 
up in temperature and the humidity is gradually reduced. The reduction of the humid- 
ity must not be toorapid. Circulation of the atmosphere in the drier should be thorough 
and uniform in order to prevent differential shrinkage and consequent warping. Care in 
placing the ware in the drier will also help to prevent warping. Raw and fritted glazes 
are used on terra cotta. The glazing is done by spraying. Duplications of color, 
mottle, and surface texture may be secured in this step. A.E.R.W. 

Stock terra cotta. M. Barretr. Brit. Clayworker, 40 [469], 78-79 (1931).— 
There are buildings on which faience could be used if it were readily procurable at a low 
price. The principal mitigating reasons are (1) high cost, (2) long time delivery, and 
(3) publicity. B. discusses the advantage of standardizing shapes and other means of 
overcoming some of the features limiting its use. R.A.H. 

Use of lepidolite in zincless glazes. H. E. Davis AND R. L. LuEpERS. Jour. Amer. 
Ceram. Soc., 14 [8], 562-64 (1931). 

Silicates in the chemical industry in special consideration of the resistance against 
chemical agents. V. Sxora. Ber. deut. keram. Ges., 12 [3], 122 (1931); for abstract 
see Ceram. Abs., 9 [5], 387 (1930). LR. 

Some effects of thermal shock in causing crazing of glazed ceramic ware. H. G. 
SCHURECHT AND D. H. Futter. Jour. Amer. Ceram. Soc., 14 [8], 565-71 (1931). 
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Glazed brick. ANon. Brick Clay Rec., 78 [12], 638-46 (1931).—The various 
methods used in producing different colors of brick are briefly discussed. As these 
methods do not permit certainty of reproduction of all colors accurately at all times, 
glazing of the brick has come into vogue. The methods and processes used in the pro- 
duction of glazed brick are taken up in considerable detail, starting with definitions of 
glazes and engobes, discussing the functions of the various ingredients, colors produced 
by the different oxides, grinding time, speed of the mill, application, kiln setting, etc. 
Illustrated. E.J.V. 

Interior walls of glazed brick. ANon. Brick Clay Rec., 78 [12], 650-55 (1931).— 
Numerous photographs illustrating novel applications of glazed brick for interior walls 
in a number of different types of buildings ranging from private homes to large public 
buildings are presented. E.J.V. 

Glazed masonry. Anon. Brick Clay Rec., 78 [12], 649 (1931).—Illustrations of 
some of the outstanding buildings in this country which are being built with exterior 
walls of glazed brick are presented. E.J.V. 

Weatherproof overglaze colors. O. Hommer Co. Brick Clay Rec., 78 [12], 664 
(1931).—A series of weatherproof overglaze colors which can be sprayed on white 
glazed brick and fired at cone 017 to 015 for 11/2 to 2 hr. has been developed. This 
method is lower in production cost and offers a decided advantage in shop practice. 

E.J.V. 

Colored brick, etc. JoHN L. WALSH AND S. STEVENSON. Brick Clay Rec., 78 [12], 
656-62 (1931).—Seven general ways by which brick and clay products have been 
decoratively colored are (1) surface coloration of the brick during firing in the kiln 
by a method known as flashing or by the introduction into the kiln atmosphere of 
volatile salts, (2) coloration of the entire brick, (3) spraying of soluble coloring salts upon 
the surface of the brick or clay product, (4) application of vitreous colored particles 
during a molding process, (5) application of vitreous colored particles by a method similar 
to sandblasting, (6) surface coloration by means of a thin water coating, and (7) applica- 
tion of acolored glaze. Each is discussed in detail. Color asa great sales force and pos- 
sible markets for colored clay products are discussed. Illustrated. E.J.V. 

Interior walls of clay. III. Anon. Brick Clay Rec., 78 [10}, 544-45 (1931).— 
Examples of the use of clay products in interior walls in a church, a grocery store and 
meat market, and a large German bakery are illustrated. IV. Jbid., 78 [11], 583-86 
(1931).—This article discusses the use of clay products for inside walls and fixtures in 
such places as meat markets, grocery stores, bake shops, etc. Comparisons of costs of 
various types of walls are made. Illustrated. "or Parts I and II see Ceram. Abs., 10 
[7], 502 (1931). E.J.V. 

500 Fifth Avenue Bldg. ANon. Arch. & Bidg., 58 [3), 73 (1931).—The exterior is 
of buff brick with dark gray terra cotta for spandrels with limestone trim. 

E.P.R. 

National Hotel of Cuba. Anon. Arch & Bidg., 58 [3], 60 (1931).—The towers 
are surmounted by glazed, polychrome tile pinnacles in brilliant colors and are roofed 
with Spanish tile. The wings and main building are surmounted by a pierced stone 
balustrade. As a modern adaptation of Spanish architecture, the finish is in pink stucco 
trimmed with a native, light buff jaimanitas limestone. E.P.R. 


PATENT 


Building construction. ALBERT F. Bemis. U. S. 1,810,891, June 23, 1931. A wall 
construction comprising a row of parallel studs, a layer of slabs upon each side of the 
row, the slabs having intermediate grooves in interfitting engagement with certain of 
the studs, and having marginal portions cut away to engage studs at their edges. 
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White Wares 


Graphical representation of the molecular formulas of ceramic glazes. H. H. 
HOLSCHER AND ARTHUR S. Watts. Jour. Amer. Ceram. Soc., 14 [8], 583-87 (1931). 
Influence of magnesite on earthenware clays. Otro KRAUSE AND EBERHARD 
KEETMAN.. Ber. deut. keram. Ges., 12 [3], 99 (1931).—The influence of magnesite, 
MgCoOs, or magnesium oxide on the clay substance of different typical earthenware 
clays has been examined to compare with the effect of analogous Ca combinations and 
also to test whether the use of Mg carbonate or oxide might not be more useful in sanitary 
earthenware than lime. The experiments have been conducted in the same way as 
those for the lime addition to clays (see Ceram. Abs., 10 [5], 393 (1931)). The data 
contain results of X-ray tests, determinations of specific weight, porosity, volume weight, 
and resistance against load. Some technically important results are given. A mixture 
with 10% magnesite has a higher load resistance, lower porosity, and a longer sintering 
interval (2 cones difference) than mixtures with less magnesite. Compared with lime 
mixtures all magnesite mixtures have a longer sintering interval which is important 
in the firing of technical earthenware. For this reason it is important that all magnesite 
mixtures be 100% higher in strength than the corresponding lime mixtures. The diffi- 
culty that might prevent the use of magnesite in earthenware might be the glazing. 
LR. 
Steatite and similar bodies. L. RaNncke. Sprechsaal, 64 [23], 427-29 (1931).— 
Many plants producing chinaware are using steatite, etc. The main advantages of the 
new bodies are (1) a high resistance against compression, (2) tension and mounting, 
(3) high density, (4) exact dimensions of the products, (5) good insulating qualities, and 
(6) only small changes of color. It is possible to apply certain white and black glazes 
to steatite bodies. R. points out that similar bodies may be obtained by a combination 
of stoneware and porcelain bodies. A comparison is given between porcelain bodies 
with and without different amounts of additional constituents. W.M.C. 
Investigation of feldspar and its effect in pottery bodies. R. F. GELLER ANp A. S. 
CREAMER. Ber. deut. keram. Ges., 12 [6], 293-96 (1931); for abstract see Ceram. Abs., 
10 [2], 128 (1931). E.J.V. 
Silicon carbide as a contamination of chinaware bodies and glazes. S. BERG 
Sprechsaal, 64 [25], 468 (1931).—Silicon carbide added to chinaware bodies gives rise 
to several defects in the chinaware produced. This is the reason the use of this material 
should be avoided entirely. W.M.C. 
Researches on the use of an artificial substance, Taumalit, for tableware. F. 
FISCHLER AND J. ScHwarsBoLtp. Keramos, 10 [10-11], 265-68 (1931).—Taumalit 
(Isopressstoff) is an opaque, artificial substance which can be colored in different shades; 
the surface is polished. It has good resistance to strokes, its density is 1.47 (density 
of porcelain is 2.46), and is stable to heat to about 150° (porcelain, 1200°). Cups and 
plates of this material were examined. Taumalit is resistant to acids but less resistant 
to alkalis. It can be used in some cases for tableware. M.V.K. 
Bureau of Standards’ study of gases evolved by feldspar. ANoNn. Amer. Glass Rev., 
50 [35], 12 (1931).—The Columbus Branch of the U. S. Bureau of Standards is con- 
ducting a study of gases evolved by feldspar during heating. E.P.R. 
Development of Canterbury vellum. ANon. Ceram. Ind., 17 [1], 17 (1931).— 
Canterbury vellum, made by Homer Laughlin China Co., was developed as a colored 
background to suit modern decorative schemes. A rich effect is obtained by making 
the glaze nonreflecting. W.W.M. 
Manufacture of A C-Sphinx Sparking Plugs. ANon. Engineering, 131 [3407], 
572-73 (1931).—The works of A C-Sphinx Sparking Plug Co., Ltd., Birmingham, 
England, is described and illustrated. A.A. 
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Making a hard porcelain group. ANoN. Pottery Gaz., 56 [649], 986-87 (1931).— 
A description of the various processes employed in the making of a hard porcelain group 
at the Selb works of Rosenthal & Co., Meissen, Germany, is given and is illustrated with 
eleven photographs. E.J.V. 

German porcelain industry. ANON. Times Eng. Supp., 28, 78 (1931).—The 
Government Commission on German industries has published its report on the porcelain 
industry. There are 290 plants employing 69,000 persons, producing 135,000 T. per 
annum, of value, 200 million marks. Compared with 1913, production of household 
porcelain has increased 15 to 25%, ornamental porcelain has fallen 50%, and technical 
porcelain has at least doubled. The British safeguarding duty has impeded the export 
of household porcelain, but in technical porcelain, Germany leads the world with 35% 


of the total exports. H.H.S. 
Limoges porcelain. ANON. Céram. Verrerie, 49, 455 (1929).—A brief historical 
review is given. A.J.M. 


Ceramic Society in Germany. II. Anon. Pottery Gaz., 56 [649], 974-81 (1931).— 
A description of the State Porcelain Manufactory at Meissen and a clay mine at Lothain, 
on the outskirts of Meissen, visited during the tour is presented. Illustrated. For 
Part I see Ceram. Abs., 10 [8], 612 (1931). E.J.V. 


BOOK 


Electrical Insulating Materials. H. WarrEN. Ernest Benn, Ltd., London. Elec- 
trical Rev., 108 [2790], 854 (1931).—The volume is divided into seven sections and deals 
particularly with materials and manufacturing processes, covering the engineering as- 
pects of all the important types of insulators used in the construction of an electrical 
plant. E.P.R. 


PATENTS 


Insulating device. FRANK G. Baum. U.S. 1,811,530, June 23, 1931. An insulator 
comprising an elongated tubular porcelain body, a metal cap secured upon one end 
of the body, a bolt extending axially within the body, a mass of cement embedding one 
end of the bolt within the end of the body, the other end of the bolt projecting beyond 
the other end of the body, and a mass of water-repellent plastic material filling the space 
within the body between the mass of cement and the second-named end and acting to 
center the bolt. 

Ware support. RoGeR W. Row anp. U. S. 1,813,085, July 7, 1931. A support 
for ceramic ware comprising an elongated main supporting member having a base 
flange and a vertical web, and a plurality of horizontally extending ware-supporting 
members extending laterally from the web. 

Insulator. Hospart M. Kraner. U.S. 1,813,172, July 7, 1931. A tension insulator 
comprising oppositely spaced terminal structures, a plurality of insulating elements con- 
nected therebetween to subdivide the tension load, and yieldable means between the 
insulating material of each element and the next adjacent part of one of the terminal 
structures to balance the load divisions relative to each other. 

Edge decoration. CHarves O. Smitu. U. S. 1,813,551, July 7, 1931. The under- 
glaze process of edge-decorating table earthenware which consists in applying a ripple 
or featheredge water-color decoration to the edge portion of a piece of unglazed earthen- 
ware, dipping the decorated earthenware before firing to glaze the same, and then firing 
the glazed earthenware. 

Attachments for preventing dripping from spouts of teapots, etc. C. H. TURNER. 
Brit. 351,286, July 1, 1931. 


E 
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Equipment and Apparatus 


Photoelectric cells. F.ScHrorter. Z. tech. physik, 12 [4], 193-200 (1931).—This 
paper gives an interesting review on photoelectric cells, especially of those developed in 
the last few years. Photocells for infra-red investigations, photocells with monoatomic 
layers, gas-filled cells, combinations of photocells and amplifiers, etc., are described. 
Many photos and curves are given showing the way the different cells are used. 

W.M.C. 

Photoelectric tubes in recording instruments. ANon. Pit & Quarry, 22 [4], 79 
(1931).—A beam of light has no weight, so by incorporating photoelectric and pliotron 
tubes in recording instruments, it has been made possible to record quantities where only 
a limited amount of energy is available. E.P.R. 

Solving drying characteristics of clay. H. Spurrier. Brick Clay Rec., 78 [13], 
691-94 (1931).—An apparatus used for determining loss of weight and shrinkage of clay 
bars on drying is described. Data on Illinois and Ohio clays, mixtures of the two, and 
batches mixed with salt solution additions to the tempering water and also with am- 
monia in the tempering water are plotted graphically and discussed. Illustrated. 

E.J.V. 

Determination of calorific value of gases. ANON. Gas Age-Rec., 67 [24], 932 
(1931); reprinted from Arch. Warmewirt., 11, 12 (1930).—The Strache-Loeffler calori- 
scope consists of a combustion chamber formed by a double-walled sphere which is 
designed on the thermos-bottle principle. LItlustrated. E.J.V. 

Improved laboratory furnace. ANoN. Ceram. Ind., 17 [1], 59-60 (1931).—An 
improved gas-fired laboratory furnace for melting small samples of ceramic materials or 
nonferrous metals has been developed by Babcock & Wilcox Co. Temperatures of 1000 
to 2500°F can be reached in 15 to 30 min. and accurately controlled. Illustrated. 

W.W.M. 

Laboratory furnaces for high-temperature work. N. R. Davis Aanp C. SyYKEs. 
Chem. & Ind., 50 [25], 506-14 (1931).—Induction furnaces are described and illustrated 
with photographs and diagrams. See also Ceram. Abs., 10 [6], 454 (1931). G.R.S. 

Reading temperatures with greater accuracy. A. J. Monack. Chem. Met. Eng., 
38 [6], 356 (1931).—Necessity of maintaining the external junction of the thermocouple 
at a uniform temperature, preferably at 0°C, is emphasized. A well-insulated box pro- 
vided with a heater and thermostatic control was successfully used to house external 
junctions of seven couples. G.R.S. 

New “py” thermometer to save industry millions. Duncan A. MAcINNESS. Amer. 
Glass Rev., 50 [38], 12 (1931).—A “pu” thermometer, the size of a pencil, works on 
the principle of an electrode and was made suitable for industrial use by employing 
glass of comparatively low resistance. It reacts only to hydrogen-ion activity. 

E.P.R. 

Surface pyrometers. ANON. Instrument World, 3, 255-56 (1931).—A novel thermo- 
couple, devised by the Cambridge Instrument Co., consists of a thin wide strip of metal 
which when applied to a hot surface conforms to the shape of the surface and takes up 
its temperature almost instantaneously. H.H.S. 

Comparison between ordinary thermocouple and suction pyrometers for the measure- 
ment of temperature of flowing gases in glass furnaces. M. PARKIN AND F. WINKS. 
Presented at meeting of Soc. Glass Tech., June 17, 1931. An ordinary thermocouple 
placed in any current of gas does not indicate the true temperature of the gas whenever 
there is a substantial difference in temperature between the gas and the confining walls, 
or any solids in the path of the gas. Screening the thermocouple has not proved satis- 
factory as a means of eliminating the fault, and the use, suggested by Kreisinger and 
Barkley, of a thin wire is not practicable on account of the fragility of the instrument. 
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A more satisfactory method is to employ a form of pyrometer in which the couple is 
sheathed, the gas being drawn past the junction at a high velocity. Another form of 
instrument is described, consisting of an electrically heated wire loop to the center of 
which is attached a thermocouple junction shielded by a tube on the outside and fitted 
with an inner tube through which the gas is drawn rapidly. By a method of trial and 
error, the current through the loop is controlled so that the temperature reading is not 
altered at all when the gas is sucked past the junction. 

Improved Feussner type potentiometer. M. Epptey AND W. R. Gray. Rev. Sci. 
Instruments, 2 [4], 242-49 (1931).—A new type of potentiometer-is described for ac- 
curate work. This instrument is immersed in an oil bath with an electric stirrer and 
thermostatic control. W.M.C. 

New Brown potentiometer pyrometer. Tomas R. Harrison. Brick Clay Rec., 
78 [12], 664 (1931); Pit & Quarry, 22 [4], 78-79; [7], 86 (1931); for abstract see Ceram. 
Abs., 10 [8], 585 (1931). E.J.V. 

Radiation measuring instrument (thermoelement) of increased sensitivity and rapid 
adjustment. Cart Mutter. Naturwissenschaften, 19 [20], 416-19 (1931).—A new 
radiation thermoelement is described which is more sensitive, handier, and more rapid 


in adjustment than any which has been described previously. L.T.B. 
Pebble mill linings. Rospert Tweris. Ber. deut. keram. Ges., 12 [6], 290-92 
(1931); see also Ceram. Abs., 9 [10], 857 (1930). E.J.V. 


Chart for determining volume porosity. ANoNn. Ceram. Ind., 17 [1], 23 (1931).— 
A chart has been developed for determining volume porosity at a glance. W.W.M. 
Crushing and grinding materials in the ceramic industry. ANoNn. Tonind.-Zig., 
55 [50], 725-28 (1931).—Some machines are described for crushing and grinding ma- 
terials used in the ceramic industry. W.M.C. 
Magnetic separators for the clay industries. ANon. Brit. Clayworker, 40 [469], 
61-64 (1931) —Machines for cleaning iron out of clay are provided with magnets excited 
by d.-c. electricity in moderate amount. The cost of operation has been much reduced 
and its practicability proven. R.A.H. 
New classifier designed for use at high speeds. ANON. Pit & Quarry, 22 [6], 73 
(1931).—An entirely new and advanced type of head motion has extended the field of 
application of Dorr classifiers and permitted the use of higher speeds with a correspond- 
ing increase in sand raking and overflow capacities where these high rake speeds are con- 
sistent with the separation desired. E.P.R. 
Lubricate air lines automatically. ANoNn. Abrasive Ind., 12 [7], 29 (1931).—C. A. 
Norgren Co., Denver, has produced a sight-feed automatic air-line lubricator for use on 
lines serving pneumatic tools of various kinds. Three sizes and types of this device are 


shown. E.P.R. 
Recording color analyzer. ANON. Chem. Met. Eng., 38 [3], 164-65 (1931); see 
also Ceram. Abs., 10 [5], 372 (1931). G.R.S. 


Belt conveyer increases clay storage capacity and workability. Grorcr A. PAIGE. 
Brick Clay Rec., 78 [13], 704-706 (1931),—A description of the installation and opera- 
tion of a belt conveyer in the plant of F. W- Ritter Sons, South Rockwood, Mich., is 
presented. Illustrated. E.J.V. 

Determining the trajectory of material discharged by a belt conveyer. ANON. Pit & 
Quarry, 22 [4], 47 (1931).—In locating the chute to receive the discharge from a belt 
conveyer, it is often desirable to take into account the trajectory or parabolic path the 
material will take under the combined influences of gravity, the speed of the belt in feet 
per minute, and the diameter of the head pulley in inches. The somewhat complicated 
formulas involved have been worked out. E.P.R. 

Spraying equipment. III. S. M. Sroter. Amer. Enameler,.4 [4], 14 (1931).— 
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The spray gun and spray booths are described and illustrated. For Parts I and II see 
Ceram. Abs., 10 [8], 549 (1931). J.D.R. 
Test sieves with round holes. ANon. Tonind.-Zig., 55 [35], 511 (1931).—The 
German proposed standard specifications for sieves with round holes are given. Twenty- 
three different sieves with holes from 1 to 100 mm. diameter are included. W.M.C. 
‘““Wedging” trouble from clay batches. A. H. FressLer AND L. SMALE. Ceram. 
Ind., 17 [1], 24-26 (1931)—The authors describe with illustrations the wedging table 
or French Kneading Machine, as used by the A C Spark Plug Co. The method of oper- 
ation is also detailed. It is recommended for bodies which are “short” and gives a 
homogeneous mixture free from air bubbles and laminations. The filter cakes are 
wedged before aging, preparatory to use. W.W.M. 
Louthan racks save space. ANON. Ceram. Ind., 17 [1], 60 (1931).—The Louthan 
Manufacturing Co., East Liverpool, Ohio, has developed racks in which to place dinner- 
ware for firing. The racks are described and illustrated. W.W.M. 
Study of cooler, drier, and kiln drives. EpGar Carisson. Rev. mat. constr. trav. 
pub., No. 255, pp. 495-99 (1930); No. 256, pp. 29-33 (1931); Pit & Quarry, 22 [5], 72 
(1931).—C. makes a detailed review of the various means of driving rotary kilns, coolers, 
and driers used in the cement industry, all of which are cylindrical in shape and are 
rotated slowly on their axes, the slow rotation presenting a special and difficult problem 
of drive. His conclusions are all for the superiority of the motor and positive-speed 
reduction gearing, the advantages of which he sums up. See also Ceram. Abs., 10 [7], 
481 (1931). E.P.R. 
Studies of machines for extruding clay columns. P. C. GRuNWELL. Tonind.-Zig., 
55 [43], 625-28; [46], 670-72; [48], 697-99 (1931); see also Ceram. Abs., 9 [8], 661 
(1930). W.M.C. 
Apparatus for brick, etc. P. RENAULT. Rev. mat. consir. trav. pub., No. 254, pp. 
208-10B; No. 255, pp. 235-38B (1930); No. 256, pp. 13-17B; No. 257, pp. 29-32B 


(1931); see also Ceram. Abs., 10 [8], 588 (1931). A.J.M. 
Reasons for replacing equipment before it is worn out. ANon. Rock Prod., 34 
[12], 44 (1931); for abstract see Ceram. Abs., 10 [7], 528 (1931). W.W.M. 


Ceramic engineering in Germany. ANoN. Pottery Gaz., 56 [649], 972-73 (1931).— 
During the course of the Ceramic Society tour in Germany the devices seen were (1) an 
automatic friction tile press fitted with fully automatic feeding and discharging devices, 
(2) an automatic tile-measuring machine, (3) an automatic press of the crank type avail- 
able for the manufacture of simple small articles, (4) a semi-automatic crank press for 
electrical porcelain, (5) a sagger-making machine, (6) a twin cup-making machine, and 
(7) a fully automatic plate machine. Descriptions of these devices are given. See also 
Ceram. Abs., 10 [8], 612 (1931). E.J.V. 

BOOK, CATALOGUE, AND PAMPHLET 


Photoelectric Cells and Their Applications. ANon. Physical and Optical Societies, 
London, 1930. 236 pp. Mech. World, 89 [2313], 422 (1931).—In this volume are 
assembled, in a form convenient for reference, the papers contributed to the discussion ° 
on photoelectric cells and their applications at a joint meeting of the Physical and Optical 
Societies held on June 4 and 5, 1930. E.P.R. 

Issue V-belt data. ANON. Abrasive Ind., 12 [7], 36 (1931).—An 84-page V-belt 
catalogue issued by the L. H. Gilmer Co., gives (1) theoretical and practical illustrations 
of V-belts and their operation in multiple drives for various classes of service, (2) new, 
simple, and original formulas for all V-belt calculations, (3) detailed tables of drives from 
fractional to several hundred horsepower, (4) a large chart for quickly determining center 
distances, (5) belt lengths, and (6) other useful data. E.P.R. 
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Engelhard pamphlet on insulating tubes. CHARLES ENGELHARD, INC. Amer. 
Glass Rev., 50 [25], 15 (1931).—The pamphlet contains two illustrated tables on capil- 
lary and insulating tubes whose bores vary from 0.2 to5 mm. Between these two sizes 
almost any combination of outside and inside diameters can be obtained. E.P.R. 


PATENTS 


Brick-stack carrier. Ropert A. Fontaine. U. S. 1,811,429, June 23, 1931. A 
brick carrier comprising a back member equipped with suspension means, a plurality of 
arm members carried by the back member and adapted to engage beneath a stack of 
brick, and link and lever means coéperating with the back member for normally main- 
taining the arm members rigid with respect to the back member, the means being re- 
leasable. 

Agitator for stokers. Joseph H. Water. U. S. 1,812,911, July 7, 1931. Ina 
fuel-feeding mechanism the combination of an elongated trough-shaped hopper, a feed 
worm mounted in the bottom thereof, and a toothed wheel whose tooth length approxi- 
mates the worm diameter, the wheel having its axis mounted transversely across the 
hopper above the feed worm. 

Touch-up spray gun. SvEND BRAMSEN AND WILLIAM HersLes. U. S. 1,812,922, 
July 7, 1931. In a spraying appliance, a body member, a liquid-controlling needle 
valve, and an air-valve stem both slidably supported by the body member and both ex- 
tending forwardly of the body member, an actuating lever straddling the body member 
and presenting two arms at opposite sides of the body member and of the needle valve, 
means for pivoting the similar ends of both lever arms to the body member on a common 
axis, a radial enlargement fast on the needle valve, a second detachable pivoting means 
extending through the two lever arms, a thrust member pivoted on the second pivoting 
means and disposed in front of both the air-valve stem and the enlargement, a stop fast 
on one lever arm and disposed in front of the thrust member at a distance from the axis of 
the second pivoting means, and spring means continually pressing the air-valve stem 
forward against the thrust member to hold the thrust member against the stop. 

Molding brick. Grorcre Scotr Housman. U. S. 1,814,159, July 14, 1931. In 
apparatus for molding brick, the combination with a plurality of molds, of a power- 
driven hammer for tamping moldable material in the molds, the hammer having a tamp- 
ing head pivotally connected thereto, means for supporting the hammer, the means and 
the hammer being adapted to be positioned in operative relation to any one of the molds, 
and elastic yielding means having connection with the head at points on opposite sides 
of the axis of its pivotal movement, the elastic yielding means exerting an upward pull 
upon the head. 

Brickmaking machine. Epwarp D. Martinet. U. S. 1,814,172, July 14, 1931. A 

machine comprising a carrier, means for discharging dry material upon the carrier and 
leveling the material at successively varying heights from the bottom of the carrier; 
means for moving the carrier in respect to the discharge means, thereby spreadéng the 
material in successively superimposed layers, and means applying liquid to the successive 
layers in spray form to produce a plastic mass. 
"Molding apparatus. Joun T. Stoney. 1,814,416, July 14, 1931. Molding 
apparatus comprising a table, a movable presser member mounted above the table, 
means for raising and lowering the presser member, and vibrating mechanism centrally 
arranged with respect to the presser member whereby the vibrating mechanism imparts 
blows to the presser member. 

Shield for piling brick. Epwin J. Scuario. U. S. 1,814,968, July 14, 1931. A 
pile or pack of brick, etc., and protective means for the abutting surfaces of all the brick, 
including a shield for each brick protecting three adjoining surfaces extending from a 
common corner of the brick. See also Ceram. Abs., 10 [6], 428 (1931). 
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Imparting a reciprocatory movement to a screen for screening materials or like 
apparatus. M. P. ReyNnotps. Brit. 349,560, June 10, 1931. 

Measuring machines for tile and similar earthenware articles. H. H. Hatt aNpD 
W. Bourton, Lrp. Brit. 351,791, July 8, 1931. 


Kilns, Furnaces, Fuels, and Combustion 


Small tunnel kiln for ceramic and metallurgic industries. ANON. Feuerungstechnik, 
19 [5], 82-83 (1931).—The small tunnel kiln (Kerabedarf, Charlottenburg), designed 
to meet the needs of the small- and medium-sized plants, works on the same principle as 
the large tunnel] kiln. There are small tunnel kilns in operation which have an interior 
width of only 0.55 m. and a height of only 0.38 m. over the truck. One kiln heated with 
gas is 31 m. long and can admit 30 cars of 1 m. length. It is divided into three zones; pre- 
heating, sharp firing, and cooling. All types of fuel can be used but gas is preferred. 
The method of regulating the flame in the burning channel, the control of the draft, and 
the heat utilization are explained. The economy in fuel amounts to 73% for fine ceramic 
ware and 70% for heavy. The small tunnel kiln can be used for firing fine and heavy 
ceramic ware, slag brick and lime, for fusing colors on glass, annealing iron wire, for steel 
casting, tempering pig iron, firing enamels and electrodes, and for calcining quartz and 
feldspar. M.V.K. 
Small tunnel kilns. ANon. Ceram. Ind., 17 [1], 16-17 (1931).—Small tunnel kilns 
and their advantages are discussed. Several types are described including direct-fired, 
muffle, and one twin muffle kiln. Most of the small kilns are of the muffle type. Vari- 
ous methods of carrying the ware through the kiln are described. A small circular kiln 
is included in the descriptions. W.W.M. 
Improvements in kiln and firing arrangements in the enamel industry. JArSCHKE. 
Glashiitte, Vol. 61, No. 17-18 (1931); Feuerungstechnik, 19 [6], 103 (1931).—The follow- 
ing improvements are discussed: (1) automatic draft regulator, (2) tunnel drying kiln 
for wet applied enamel, (3) removing of slag, (4) automatic coal feeders for plane and 
step grate firing, (5) material (Nichrotherm) for recuperators of kilns, (6) conducting 
fuel gas into muffle kilns, and (7) preventing local overheating in rotary fusing kilns. 
M.V.K. 
New type tunnel decorating kiln. ANon. Ceram. Ind., 17 [1], 60-63 (1931).— 
The Ajax Electric Co., Inc., Philadelphia, has developed a new type electric-decorating 
kiln. Unique temperature control is possible. The kilns are made in a number of 
sizes and of two-way recuperative tunnel, single-way tunnel, circular rotating hearth, 
and batch kiln types. W.W.M. 
Inexpensive electric furnace. ANoNn. Elec. Rev., 108 (2793), 944 (1931).—An 
inexpensive electric furnace for temperatures up to 900°C or 1000°C is described. 
E.P.R. 
“Carboradiant” kiln. ANON. Refrac. Jour., 7 [6], 324 (1931).—The Swindell- 
Dressler Corp., Pittsburgh, has exclusive rights to the ‘‘Carboradiant’”’ furnaces. This 
new departure from the familiar continuous kilns, while open-fired in principle, can be 
so operated as to make it an intermediate between the muffle and open-fired types. 


See also Ceram. Abs., 10 [4], 290 (1931). E.P.R. 
Zigzag furnace for roofing tile. H.Denpi. Tonind.-Zitg., 55 [42], 613-15 (1931).— 
A zigzag furnace is advantageous for firing roofing tile. W.M.C. 


Progress in methods of drying ceramic ware. Vpr BoLanr. Corriere Ceram., 12 
[5], 211-18 (1931).—The new drying tunnel ‘“Turbo” (Haas system) which operates 
on the principle of drying with moist air, is described. M.V.K. 

Fuller Lehigh circular burner. ANon. Pit & Quarry, 22 [7], 86 (1931).—The Fuller 
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Lehigh Co. has a pulverized-coal burner of the turbulent type widely used for firing coal. 


E.P.R. 
Gas kilns and producers. ANon. Tonind.-Zig., 55 [48], 699 (1931).—Different 
types of gas producers and gas kilns are reviewed. W.M.C. 


Kilns for the ceramic industry. E.Scuirm. Tonind.-Zig., 55 [35], 505-507 (1931).— 
Ninety German patents issued for ceramic kilns in 1930 are reviewed. Most of the 
patents cover kilns for bodies not formed, whereas the rest apply to firing of ceramic 
products. Tunnel kilns may be fired to temperatures as high as 3600 to 5400°F by 
means of high frequency. W.M.C. 

Comparative fuel cost of different types of kilns. Wm. A. Butter. Clay-Worker, 
95 [6], 397 (1931).—Some data on the amount of fuel required on different kilns as 
observed by B. are presented and discussed. E.J.V. 

Raising of chimneys or fans in brick plants. ANON. Tomnind-Zig., 55 [49], 713 
(1931).—Advantages and disadvantages of raising of chimneys and of installing fans 
for brick plants are shortly outlined. W.M.C. 

Graphic solution of Euchene’s formula. A. Aison. Glass, 8 [3], 100-101 (1931).— 
The estimation of the requisite contents of the checkers of regenerators is a problem 
frequently encountered and many empirical formulas have been advanced. Euchene 
derived a formula relating the heat capacity of the filling with the temperature: C = 
0.20 T + 0.000062 T? in which C = the heat in kilocalories stored per kilograms of 
brick between 0°C and T°C. T = temperature of checker brick in °C. A line chart is 
given for the solution of this formula and the description and the construction of the 


chart is explained. The chart is drawn in convenient size for use. H.W.A. 
Firing temperatures on glazes. E. BrerpEL. -Refrac. Jour., 7 [6], 328 (1931); for 
abstract see Ceram. Abs., 10 [8], 595 (1931). E.P.R. 
Thermal potential: the choice of combustibles considered from the viewpoint of 
calorific effect. Henry Cassan. Chaleur ind., 12, 121-23 (1931). A.J.M. 
New theory of natural draft. M. VERON. Bull. Tech. Soc. Babcock, No. 10 (1931); 
Chaleur ind., 12, 199 (1931). A.J.M. 


Thermotechnical possibilities and requirements in the ceramic, especially in the 
refractory-materials industry. W. Brass. Sprechsaal, 62, 445-47 (1929).—Thermo- 
technical conditions in the ceramic industry and their causes are investigated. Good 
results were obtained in tests carried out on an old chamber oven making use of gas- 
-nalytical apparatus. (C.A.) 

Physics of coal carbonization. S. P. BurKr, T. E. W. SCHUMANN, AND V. F. Parry. 
Fuel, 10, 148-71 (1931).—The temperature distributions in (a) a flat slab, (b) a cylinder, 
(c) a cylindrical annulus, and (d) a sphere, the outer surfaces of which are suddenly 
heated to and maintained at a fixed higher temperature, have been calculated as 
functions of the time and the thermal diffusivity of the material. The times required 
to attain a definite distribution of temperature in two geometrically similar bodies are 
proportional to the squares of their corresponding linear dimensions. It is deduced 
theoretically that this ‘law of squares’’ still holds even when the thermal constants 
vary with the temperature, and when thermal reactions involving the liberation or 
absorption of heat occur in the material, provided that such reactions may be regarded 
as taking place instantaneously. Experiments on crushed coal and coke in cylindrical 
retorts of different sizes have shown that the laws of conduction for crushed materials 
deviate by less than 2 to 3% from those for solid materials. The thermal diffusivity 
of crushed coal (approximately 16-mesh) was 0.010 sq. in./min. (15 to 340°), and of 
monolithic coke 0.037 sq. in./min. (15 to 540°). The initial part of the curve showing 
the variation of the temperature at the center of a charge of coal with time is modified 
by the presence of moisture, heat being transferred through the charge by convection 
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of water vapor as well as by conduction. Endothermic reactions probably occur during 
the decomposition of coal in the plastic range, and both endothermic and exothermic 
reactions subsequently occur on heating the coke. These reactions alter the shape 
of the heating curve and thus affect to some degree the time of carbonization. Despite 
the effect of convection and the influence of the time element on the chemical re- 
actions occurring in coal, the “law of squares” is found to hold good for the coking 
process. (B.C.A.) 
Low-temperature carbonization. Davin Brownie. Queensland Mining Jour., 
32 [5], 191-92 (1931).—Low-temperature carbonization of coal is at the present time 
almost completely dead in Germany, except in regard to the ‘Pintsch”’ process, and 
practically the same applies to the U.S. both for coal and shale, largely due to over- 
production and price-cutting in petroleum. See also Ceram. Abs., 9 [7], 565 (1936). 
E.P.R. 
Chemical constitution of coal. W.A.Bong. Chem. & Ind., 50 [20], 407-16 (1931).— 
The origin and formation of coals are discussed. Ultimate analysis of typical products 
in the wood-coal transformation is shown in a table. The experimental methods em- 
ployed consist either of (1) the thermal decomposition of the coal, (2) its extraction 
by some selected sequence or combination of solvents, or (3) some chemical attack 
uponit. The results of these tests are given in tables and are fully discussed. G-.R.S. 
Mechanism of the combustion of powdered coai. A. Greser. Chaleur ind., 12, 
126-34 (1931); see also Ceram. Abs., 10 [6], 453 (1931). A.J.M. 
Calculating the heat value of coal from the water and ash content. Fritz G. Horr- 
MANN. Feuerungstechnik, 19 [6], 89-91 (1931).—The heating value of a definite coal 
is always related to a definite water and ash content; it rises and falls with their changes 
in a regular manner conditioned by the heat of vaporization of the water. Formulas 
are given for calculating the heating value of wet, dry, and pure coal, and their depen- 
dence on the amount of the water and ash content is explained. A diagram shows the 
numerical values for practical use. M.V.K. 
Under-water storage of coal. ANon. Engineering, 131 [3408], 616 (1931).—Work of 
J. H. A. Nicolls, published among the investigations on fuel and fuel testing at the 
Testing and Research Laboratories of the Canadian Dept. of Mines, is discussed. 
A.A. 
Use of pulverized coal. A.S. Wiis. Mech. World, 89 [2313], 414-15 (1931).— 
The use of pulverized coal is not gaining favor in this country as quickly as was first 
expected. W. discusses the advantages and disadvantages and the faults and possible 
corrections of the present installations. E.P.R. 
Firing round porcelain kilns with coal gas. ANON. Gas und Wasserfach, 73, 1066-— 
74, 1090-96 (1930); Refrac. Jour., 7 [4], 264 (1931).—A detailed account is given of the 
practical methods adapted and of the theoretical considerations involved in converting 
two coal-fired porcelain ovens to gas firing. The work was divided into three phases: 
(1) investigations of a coal-fired oven, (2) theoretical considerations before changing 
over to gas firing, and (3) investigations of a gas-fired oven. The method of obtaining 
the necessary data for compiling thermal balances is explained and discussed. 
E.P.R. 
Natural gas. J. L. Scorr. Clay-Worker, 95 [6], 396-97 (1931).—A few notes on 
the use of natural gas in the flashing and glazing of clay products are presented with some 
precautionary measures to be observed in any use of the gas as fuel. Illustrated. See 
also Ceram. Abs., 10 [8], 594 (1931). E.J.V. 
Amount of heat available in combustion gases for artificial drying. G. Scnuvz. 
Tonind.-Ztg., 55 [44], 64445 (1931).—The importance of evaluating the amount of heat 
from combustion gases in calculating the price of coal is emphasized. W.M.C. 
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Thermal conductivity of gases. M. Trautz AND A. ZUENDEL. Z. tech. Physik, 12 
[6], 273-84 (1931)—This paper gives a complete compilation of methods and results 
concerning the thermal conductivity of gases as a function of temperature, including 
values for air, hydrogen, and carbonic acid gas. W.M.C. 

Automatically controlled slow cooling and heating. G. OwEN. Chem. & Ind., 50 
[22], 190 (1931).—Regulation of the flow of gas by means of a small aspirator will 
give either a slow rise or fall in temperature at the gas burner. Arrangement of the 
aspirator is shown in a diagram. G.R.S. 

Use of fuel oil for firing heavy ceramic products. L.A. MrkieR. Fuels & Fur., 9 
[3], 351-56 (1931).—Alll fuel oil can be divided into two main groups: the overhead or 
distillate fuels and the residual fuels. Fuel oils are generally classified according to 
gravity but such comparisons alone may prove misleading. Calorific value, viscosity, 
flash point, reaction to ‘‘pour test,’”’ degree of suspended solid matter, water, and sul- 
phur content must all be considered when choosing a fuel oil. In the ceramic plant, 
the selection of a fuel oil should be determined by the particular heat application. 
Heavy fuel can be burned under boilers satisfactorily but when heating is a direct 
part of a manufacturing process the lighter grades may prove more economical. The 
burning of the heavier fuel is sometimes harder to control with a resulting production 
of more seconds. Many fuel oils are substandard in one or more respects, but these 
oils can be used satisfactorily by manufacturers of certain types of ware without having 
the products affected. As these substandard fuels are cheaper, a considerable saving 
can be made in operating costs by their use. A comparatively new fuel, ‘‘low level- 
cracked residuum and flashed-cracked residuum”’ is being used by a number of ceramic 
manufacturers. It can best be used in a power plant and in continuous kilns. 

A.E.R.W. 

Origin of petroleum, related hydrocarbons, and some coals. Kruscu. Tech. 
Blatter, Nov. 24; Queensland Mining Jour., 32 [5], 182-83 (1931)—K. advances a 
theory which seems to combine some of the older theories with the new. Petroleum 
occurs with different compositions and its occurrences are different. He gives a review 
of possible origins of petroleum. E.P.R. 


BOOKS 


Gas Installations and Appliances. A. T. Gumpert. Crosby Lockwood & Son, 
London, 1931. Mech. World, 89 [2318], 540 (1931).—G. has given in a concise and 
simple manner, explanations of the principles on which present-day practice is based. 

E.P.R. 

Calculations in Heating Technology. (Feuerungstechnisches Rechnen.) WILHELM 

Gunz. 133 pp., 62 figures. Published by Otto Spamer, Leipzig. Reviewed in Chaleur 


tnd., 12, 202 (1931). A.J.M. 
Flow and Measurement of Air and Gases. A.B. Eason. Mining & Met., 12 [295], 
14 (1931); see also Ceram. Abs., 10 [8], 595 (1931). E.J.V. 
PATENTS 


Ceramic furnace. JosepH A. Depoucn. U.'S. 1,811,307, June 23, 1931. A ceramic 
furnace having a heating chamber, and a reciprocable frame having work-supporting 
stands extending entirely through the heating chamber. 

Tunnel kiln. ArtTHUR DuckHam. U. §S. 1,814,906, July 14, 1931. 
In tunnel kilns, a device for ensuring that the normal width of the traveling platform 
or its equivalent will not be exceeded so as to prevent its smooth reéntry into the 
tunnel, consisting of surfaces disposed at opposite sides of the platform and spaced to 
smooth out or replace by pressure any parts of the platform projecting laterally beyond 
the normal width thereof. 


> 
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Fans suitable for induced-draft installations. Scumimt’scHE HeISSDAMPF-GES. 
Brit. 350,859, June 24, 1931. 

Rotary annular plate oven for carbonization of coal. KOHLENSCHEIDUNGS GESELL- 
SCHAFT M.B.H. Ger. 506,541; Gas Age-Rec., 68 [1], 35 (1931)—An oven made in the 
form of a rotary annular plate and employed both for drying as well as carbonizing coal 
is described. E.J.V. 

Continuously operating coke oven. JOHANN Lugetz. Ger. 507,788; Gas Age-Rec., 
68 [1], 35 (1931).—The feature of this coke oven is a movable bottom which can be 


raised and lowered at will and on which the charge rests. E.J.V. 
Brick kiln. BorNnxesse, & Co. m.B.H. Ger. 516,950, Feb. 13, 1929. Details of 
fuel loading are given. (C.A.) 
Channel ceramic furnace. F. A. MEINGARD. Russ. 19,519, Feb. 28, 1931. 
(C.A.) 
Geology 


Determining extension and quality of clay pits. ANon. Tonind.-Ztg., 55 [51], 
738-41 (1931).—A short outline is given on methods for making the necessary borings 
to get an idea about the amount of clay present. Then a small pit should be made and 
samples obtained to determine the quality of the raw material present. The importance 
of taking samples from car loads with clay, etc., is outlined and a practical tool for this 
purpose is described. W.M.C. 

Modern technique in the investigation of opaque minerals and ores. F.C. PHILuips. 
Sci. Prog., 25, 633-41 (1931)—The study of opaque minerals, as distinct from those 
which are transparent in thin sections, was begun by Campbell at Columbia (1906) and 
has now reached great significance. The subjects dealt with are reflecting power anisot- 
ropism, electrical conductivity, etchability, etc. H.H:S. 

Potash from silicate rock. P. H. Royster. Chemicals, 35 [20], 8 (1931).—A 
discussion is given of the various methods used in extraction of potash from green 
sands and silicate rocks. Reports on the experiments of volatilizing the potash from 
the molten rock indicate that this method may replace the usual mode of extracting 
the potash from water solutions. G.R.S. 

Composition and uses of bentonite. H. T. Coss. Brit. Clayworker, 40 [469], 
76-78 (1931).—A general discussion, tests, and specifications for satisfactory mater'al 
are given. Its uses in structural clay products, refractories, pottery, and enam ls 
are reviewed. R.A.H. 

Geology of dolomite. W. Moritz. Tonind.-Zitg., 55 [44], 645-47 (1931).—The 
natural sources for dolomite are reviewed and the theories of forming the dolomite layers 
are discussed. W.M.C. 

Canadian prairie provinces survey clay deposits. ANON. Christian Sci. Mon., 23 
[181], 10 (1931).—A survey of the coal and clay deposits lying north of the Saskatchewan 
River in the Swift Current area has been instituted by the Provincial Government. 

E.J.V. 

Synthesis of silicates. W.Errer. Forschungen und Fortschritie, Nov., pp. 407-408 
(1930); Gtorn. chim. ind. applicata, 13 [1], 27-28 (1931); for abstract see Ceram. 
Abs., 10 [5], 380 (1931). M.V.K. 

Clay in soil profile development. G. W. Roprinson. Jour. Agric. Sci., 20, 618-39 
(1930); Sct. Prog., 25, 598 (1931).—Development of soil profile is studied by the 
character of the clay fraction. The data indicate the general tendency for sesqui- 
oxides to be removed from the surface soil and deposited in lower layers. Horizons of 
podsolic profile are clearly distinguished by the SiO,: R,O; ratio of the clay fraction 

H.H.S. 
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BOOKS 


Elementary Economic Geology. Hxinricu Rigs. John Wiley & Sons, Inc. Pit & 
Quarry, 22 [6], 77 (1931).—This bock is written for engineers. There are 185 pages 
devoted to nonmetallics, cover coals, petroleum, natural gas, building stones, clay, 
limes, calcareous cements, salines, gypsum, fertilizer minerals, abrasives, asbestos, 
fuller’s earth, graphite, lithographic stone, magnesite, mica, paint minerals, monazite, 
and precious stones. This volume is a condensation of a much larger and more com- 


prehensive textbook by the same author. E.P.R. 
Economic Geology. Herrneicu Ries. 6th ed., revised. John Wiley & Sons, N. Y. 
860 pp. $6. Reviewed in Econ. Geol., 25, 230 (1930). (C.A.) 


Elements of Engineering Geology. Rizrs THomas L. Watson. 
John Wiley & Sons, Inc. Pit & Quarry, 22 [6], 77 (1931).—The 2nd edition of this book 
includes new chapters on the geology of reservoirs and dam sites and historic geology. 

E.P.R. 

Chapters on the Geology of Scotland. B. N. Peacn ANp J. Horne. xvi + 
232 pp., 18 plates, 27 figures. Oxford Univ. Press, 1930. Price 10s 6d. Reviewed in 
Sci. Prog., 25, 716-17 (1931). H.HS. 


Chemistry and Physics 


Study of the influence of hydrolysis temperature on some properties of colloidal 
ferric oxide. I. Particle size. G. H. Ayres aNnp C. H. Sorum. Jour. Phys. Chem., 34 
[4], 875-85 (1930).—Ferric oxide sols were prepared by hydrolysis of ferric chloride solu- 
tions at temperatures between 100°C and 145°C. The particle size of these sols was de- 
termined by direct particle count, and found to range from 52 to 76up, the mean size 
being 60un. The particle size was not influenced by the temperature of preparation or 
concentration of reagents. II. Stability. Jbid., 34 [11], 2628-35 (1930)—-The 
flocculation values of sols prepared at different temperatures show no regular variation 
with the temperature. Samples of steck sols, after heating to various temperatures, are 
less stable toward a flocculating electrolyte, the higher the temperature of heating. High 
temperatures produce sols of a red-orange color, the liquids being also opaque and show- 
ing considerable settling on standing. The colors and turbidity observed indicate a 
less hydrous oxide at higher temperatures, such oxide being less stable toward electro- . 
lytes than the dispersed phase present in sols made at lower temperatures. The de- 
crease in stability and the increase in turbidity by increasing temperature is not due to 
an increase in the particle size. III. Viscosity and hydration. Jbid., 34 [12], 2826-40 
(1930).—Viscosities of sols prepared at various temperatures were measured and found 
to decrease with increasing temperature of preparation. Samples of stock sols heated 
to various temperatures show lower viscosity and lower flocculation value the higher the 
temperature to which they were heated. Complete precipitation was effected at tempera- 
tures of 170°C and 190°C. The relative viscosity and also the flocculation value of the 
sols were found to decrease on the addition of alcohol and acetone. Hydration is a stabil- 
ity factor in the ferric oxide sols studied. IV. Variation of density and relative viscosity 
with sol concentration. Jbid., 35 [1], 412-16 (1931)—The density of ferric oxide sols 
varies linearly with the concentration of the dispersed phase, but is not influenced by the 
temperature of preparation of the sol. No generalization can be drawn regarding the 
shape of the viscosity-concentration curve, even at low concentrations of dispersed phase, 
e.g., up to0.5%. In some cases the relation is linear, while in others the curve is slightly 
or markedly convex toward the axis of concentration. G.R:S. 

Relation of melting point energy to absolute temperature. Z. HERRMANN. Z. anorg. 
allgem. Chem., 198 [1], 204-205 (1931).—The melting point energy is that energy which 
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must be given to a gram atom of an element to raise its energy from that at absolute zero 
to that in the liquid state. According to H., this energy is proportional to the absolute 
temperature where the proportionality constant is about 8. LR. 
Study of ceramic products by means of physical tests and petrographic examinations. 
F. CHALAMEL. Céramique, 34 [517], 73-79 (1931).—C. describes briefly the function of 
a polarizing microscope and presents a table giving the results of physical tests and petro- 
graphic examinations of a number of stoneware and terra cotta tile. It is shown that 
(1) the quartz grains in the stoneware show more solution; (2) few and small quartz 
grains indicate low porosity, high crushing strength, and low wear resistance; (3) the 
grain size of the clay bond is not as important as that of the quartz, but a fine grain 
size increases crushing strength; (4) sillimanite (Al,O;SiO.) is the principal characteris- 
tic of a vitrified body; it is not found in terra cotta but is found in four forms in stone- 
ware: the granular, bead-like, elongated, and needle-like forms; (5) the presence of 
needle-like sillimanite overcomes the defects caused by large quartz grains; and (6) small 
pores give better products. In order to avoid the needle-like form of sillimanite which 
may cause deformation, active fluxes should not be used. Only granular, bead-like 
sillimanite should be formed and the desirable physical properties may be secured by 
mixing thoroughly and pressing at high pressures so that small voids and few grains of 
quartz are found in the finished product. A.E.R.W. 
Theory of recrystallization. J. A. M. vAN Liempr. Z. anorg. allgem. Chem., 195 
[4], 366-86 (1931).—A mathematical treatment of recrystallization is presented. This 
theory is limited solely to the ‘‘active recrystallization.”” The secondary phenomenon 
of surface recrystallization as well as Tammann’s “intermediate substance” theory is 
unchanged and can be added to complete the picture. By assumptions regarding the 
vibration of the atoms, the crystalline structure, and the temperature, L. derives ex- 
pressions for the rate of diffusion of one material into another (1) when the materials have 
a similar structure, (2) when one of the materials is deformed, as in ‘‘worked”’ metals, 
and the other has a normal structure, and (3) for materials crystallizing in different sys- 
tems. Besides the mathematical treatment, a mechanical picture of recrystallization is 
supplied. L.T.B. 
Micromethod for measurement of surface tension. H. MONQUIN AND S. NATELSON. 
Jour. Phys. Chem., 35 [7], 1931-34 (1931).—The method is described in detail. The 
apparatus and technique are so simple as to make it universally applicable. The ac- 
curacy obtained with it equals that of any of the current micromethods. G.R.S. 
Use of the ultramicroscope for observing smoke particles falling on liquid films. 
P. D. Watson AND A. L. Krister. Jour. Phys. Chem., 35 [7], 2125-28 (1931).—The 
method consists of focusing a microscope vertically upon a horizontal liquid film which 
is illuminated by a beam of light focused upon it at an angle of 45°. G.R:.S. 
Measuring hydrogen-ion concentration. C. H. S. Tupnoitme. Mech. World, 89 
[2316], 485-86 (1931).—Control of alkalinity and acidity by means of pg measurement 
has come into extensive use in most industries, and the importance of px in the corrosion 
of metals is now well known. The importance of hydrogen-ion control in the chemical 
treatment of boiler feed water is apparent. The two chief methods of determining the 
pu value of any solution are the electrometric and the colorimetric. The electrometric 
method is particularly convenient for determining the effective acidity or alkalinity of 
a solution and is based on the fact that the hydrogen and hydroxyl ions are known 
to carry definite positive or negative charges. Simple apparatus and its operation 
are described. The principle of determining the fy of a solution by the colorimetric 
method is based on the fact that various indicators change in color when they are acted 
upon by solutions of different acidities or alkalinities. The simplest and best-known 
form of this method is litmus paper. E.P.R. 
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Control methods in chemical industry. G. A. Pertey. Chem. & Ind., 50 [22], 
452-60 (1931).—Factors requiring control are temperature, pressure, humidity, com- 
position as applied to the gas phase as well as to hydrogen-ion concentration, weight and 
volume, flow, specific gravity, liquid level, and even time. Indicating, recording, and 
automatic control equipment are discussed. Particular attention is given to electrical 
installations. G.R.S. 

Source of error when measuring thermal expansions of ceramic materials by means 
of the tube method. W.Srecer. Sprechsaal, 64 [19], 351-54 (1931).—In many cases, 
the expansion behavior of ceramic materials is determined by means of the so-called tube 
method. The sample to be tested is placed in a quartz tube and the difference between 
the expansion of the sample and of a piece of quartz of the same length is measured. Er- 
rors may arise as the result of differences in temperature of the outer quartz tube and the 
sample. Some curves are given to illustrate this. Thin samples and thin quartz tubes 
should be used to avoid this source of error. The temperature should be measured al- 
ways at the quartz tube and at the sample. The temperature should be raised slowly 
and the heating current should be regulated without steps. W.M.C. 

Preparation of Debye-Scherrer patterns of alloys which are affected by the presence 
of air. E. ZrntL, A. HARDER, AND S. NeEumayr. Z. phys. Chem., 154A [1], 92-96 
(1931).—A method is described for the powdering and filling of capillary tubes for X- 
ray powder photographs of oxidizable or hygroscopic materials. L.T.B. 

Gas permeability of ceramic materials at high temperatures. ANON. Tonind.-Zig., 
55 [40], 589 (1931).—A review of the literature is given together with a discussion of 
the laws governing the gas permeability of ceramic materials at high temperatures. 

W.M.C 

Separation of continuous solid solution series. G. TAMMANN AND A. RUPPELT. 
Z. anorg. allgem. Chem., 197 [1], 65-89 (1931) —-Many Na and K salts crystallize from 
their melts as continuous solid solutions. These solutions are clear but separate on cool- 
ing and then become cloudy. In many of the solid solutions the cloudiness is preceded 
by an opalescence. Among the compounds which show this separation are the Na and 
K feldspars. To obtain a homogeneous solid solution again, the materials must be re- 
heated. From X-ray studies it was found that perthite only becomes homogeneous 
after heating to 1100°C. Onslow cooling separation again follows. In general no sepa- 
ration takes place if Aa is 0.047 A; on the other hand, separation will take place when Aa 

da — dp 
is only 0.054 A. Aa = a4 + ae where a4 and ag = the parameters of the components. 
L.T.B. 

Studies on kaolin. ROBERT SCHWARZ AND WILHELM KLos. Z. anorg. allgem. 
Chem., 196 [2], 213-19 (1931).—Dilatometric measurements were made on kaolin when 
heated from 20 to 1000°C. After the loss of water the kaolin shows a regular expansion 
to a temperature of 582°C. There follows a contraction due to the loss of water of con- 
stitution. There are two breaks at 846°C and 938°C. The first corresponds to a de- 
composition of the metakaolin, Al,O;-2SiO., and the second to the beginning of mullite 
formation. The linear expansion of various high-fired kaolins was measured and the 
linear coefficient of expansion was calculated. Dilatometric studies were made on re- 
hydrated kaolin, 1.e., metakaolin which has lost its water of constitution but which has 
not been heated above 850° so that it can be rehydrated. When kaolin is mixed with 
Norwegian feldspar and heated, a contraction sets in at 582°; this contraction takes 
place at the same temperature as in pure kaolin but is not as pronounced. At 850° 
there is a slight expansion; at 940° a marked contraction begins. Mixtures of equal 
amounts of kaolin, feldspar, and alumina behave similarly. Quartz-kaolin mixtures in 
equal amounts were also studied, Lt Bs 
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Method for the analytical determination of small amounts of alkalis in water- 
insoluble acids. G. Hryne. Z. angew. Chem., 44 [18], 328-29 (1931).—A small 
amount of alkali in water-insoluble acids such as silicic, tungstic, or zircon acid, can only 
be determined with great difficulty. In some cases, e.g., silicic acid, the acid can be 
volatilized, but there is always danger of loss of alkali. H. reports an electrodialysis 
method whereby, in an aqueous paste under the influence of an electric field, electro- 
lyte wanders to the electrodes while the material to be purified is retained by the dia- 
phragm. The special apparatus constructed is described. L.T.B. 

Internal friction of fluid media. N. Gerasimov. Phys. Z., 32 [11], 444-50 (1931).— 
Equations for calculating the internal friction of fluid media are derived and a method 
for determining the size of molecules is discussed. The dependence of the heat of 
combustion on the viscosity is pointed out. W.M.C. 

Thermometric lag. ANON. Instrument World, 3, 260 (1931).—Since the time curve 
of two bodies after contact reaching the same final temperature is logarithmic, a ther- 
mometer is tested for lag over the range obtained by dividing the initial difference of 
temperature by 2.718 (the lag base e). The time, in seconds, taken by the thermometer 
to reach this intermediate temperature is known as its lag coefficient. H.H.S. 

System Pb’’ oxide—H,O. Gustav BELA STEINER. Z. anorg. allgem. 
Chem., 197 [3], 257-69 (1931).—X-ray studies and dehydration isobars were made on 
a series of preparations in this system. The authors conclude that one hydrate, PbO-- 
'/, H2O, is formed. 

System Fe’’ oxide-H.O and its change to the system Fe’’’ oxide-H.O. Gustav 
HttTtT1c AND HERBERT MOLDNER. Z, anorg. allgem. Chem., 196 [2], 177-87 (1931). 

Studies for the determination of the melting diagram of the system Al,O,—Cr,O;— 
MgO. Kart J. A. BONTHRON AND ROBERT DURRER. Z. anorg. allgem. Chem., 198 
[1], 141-56 (1931).—These studies include melting-point determinations on various oxide 
mixtures in the system but no crystallographic studies. The stud’es were made in a 
furnace heated with an acetylene blast. Temperatures were measured with a micro- 
pyrometer and melting points between 1900° and 2550° were determined. The results 
are given as isotherms on a three-component diagram. There is at least one eutectic 
in the system Al,O;-Cr,0; and possibly two. MgO and Cr.O; form two compounds: 
2Cr.0;-MgO and Cr.0O;;MgO. Two ternary eutectics were found. No well distin- 
guished maxima which might indicate ternary compounds were detected in the system. 

L.T.B. 

Densities of molten cryolite and of a molten mixture of cryolite and barium fluoride. 
N. KAMEYAMA AND A. Naka. Chem. News, 142 [3711], 339 (1931)—Densities were 
determined by means of loss of weight of a platinum sphere suspended in the molten 
material by means of a long platinum wire attached to one arm of a chemical balance. 
The following results were obtained: 


BaF; in melt 


Weight (%) 0 21.8 50.0 62.5 71.6 
Molar (%) 0 25.0 54.4 66.6 75.1 
Density gram/cc. 2.03 2.37 2.91 3.19 3.74 
Specific vol. cc./gram 0.49 0.42 0.34 0.32 0.27 
Molecular vol. cc./gram molecule 103 84.8 65.8 58.7 49.3 
Density gram/cc. 
1005° C 2.41 2.94 3.23 3.77 
1057 2.37 2.91 3.18 3.73 
G.R.S 


Separation of beryllium from aluminium. A. TRAVERS AND J. SCHNOUTKA. Compt. 
rend., 192, 285-87 (1931); Analyst, 56, 273 (1931).—The freshly precipitated hydroxides 
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are dissolved in excess of alkali and the solution is saturated with SO,, boiled for 10 min. 
and left in the cold for some hours. AI,O; is precipitated quantitatively. H.H.S. 
Data on the determination of boric acid. G. Vastacu. Magyar Chem. Folyéirat, 
37, 55-71 (1931).—The titration of H;BO; in neutral solutions containing 1% of man- 
nitol was studied. Acids (except H;PO, and SiO,) do not interfere if neutralized previ- 
ously with KOH in the presence of methyl red. It was found that 2 distillations with 
H,SO, and MeOH served to remove H;BO; from cations; 0.06 mg. of H;BO; could be 
detected in 2 g. of Al.(SO,)3 crystals. The macro- and micro-chemical determination 
of H;BO; is described in detail. (C.A.) 
Colorimetric determination of small amounts of titanium. H. GinsBerc. Z. 
anorg. allgem. Chem., 198 [1], 162-67 (1931).—The method described is for the deter- 
mination of amounts of titanium less than 0.5%. L.T.B. 
X-ray studies on orthotitanates. SveEN HOLGERSSON AND ADOLF HERRLIN. Z. 
anorg. allgem. Chem., 198 [1], 69-78 (1931).—The orthotitanates of Mg, Co, Zn, and 
Mn were made synthetically. X-ray studies show that these orthotitanates belong to 
the spinel type. The lattice constants for these compounds are given. L.TB. 
Structure of silica gel (X-ray study). Laura Krejcr anp E. Orr. Jour. Phys. 
Chem., 35 [7], 2061-64 (1931).—Pure precipitated silica was shown to be entirely trans- 
formed into the crystallized state by heating to 1150°C for 5hr. The crystals obtained 
are of the cristobalite modification. Precipitated silica samples which are never heated 
above 500°C show distinctly the presence of crystalline centers of colloidal dimensions. 
The same is true for a freshly prepared sample which is at no time heated above 100°C. 
The X-ray patterns of these silica gels are apparently identical and indicate the crystals 
to be of the cristobalite type. G.R.S. 
Heat of formation of silicic hydrates. P. A. THIESSEN AND O. KOERNER. Z. anorg. 
allgem. Chem., 1°7 [3], 307-12 (1931).—Vapor pressure curves were determined for 
various silicic acids, 2SiO.-3H2O, SiO.-H,O, 2SiOz-HzO The course of these 
curves serves as a means of comparison of the stability of the hydrates. Those hydrates 
which contain the greater amounts of water are the least stable. The molecular heat 
of combination of the water in the hydrates can be calculated from the increase of the 
vapor pressure. It amounts to 1.2 to 1.5 kg. cal., and accordingly is lower than that 
for many other crystal hydrates. This lower heat of combination explains the relative 
instability of these hydrates when heated or dried. na oe. 
Identification of silicic acids and silicates. F. W. MEIER AND LuDWIG SCHUSTER. 
Z. anorg. allgem. Chem., 196 [2], 220-24 (1931).—The solubility of SiO, in caustic and 


in alkali carbonate solutions was determined. LT .B. 
Reduction reactions in silica gels. D. Depricx. Jour. Phys. Chem., 35 [6], 1777-83 
(1931).—A study was made of the reduction of cupric ions in silica gels. G.RS. 


Molecularly dispersed SiO, and TiO,. H. BrinrzINGER AND W. BRINTZINGER. 
Z. anorg. allgem. Chem., 196 [1], 44-49 (1931).—It has been found that on treatment of 
silicic acid tetramethyl ester with N/100 HCI, a molecularly dispersed material was ob- 
tained which on aging condensed to larger molecules. The molecular weights were de- 
termined by cryoscopic methods. With N/50Q HCl a uniform silicic acid was obtained 
of composition 2SiO.-2H,O. This changes to 4SiO.-3H.O and then to 8SiO.-4H,0. 
A stable silicic acid of molecular weight 8260 was found. ‘TiO, can also be formed in a 
dispersed state which rapidly condenses to a higher form. L.2-B. 

Rapid titrometric method for the determination of manganese in ores and metal 
alloys. I. Mayper. Arhiv za Hemiju i Farmaciju, 5 (2), 45-49 (1931).—This rapid 
quantitative method is described in detail. E.J.V. 

Rapid volumetric determination of CO, in carbonates. THropore HeczKo. Z. 
angew. Chem., 44 [4], 85-86 (1931).—In the determination of CO: in carbonates the 
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sample is covered with a layer of V,0;. At high temperatures vanadates are formed 
while CO, is expelled. LTR. 
Sodium oxide. E. anpD H.H. v. Baumpacn. Z. anorg. allgem. Chem., 198 
[1], 88-101 (1931).—-Two methods of preparing pure sodium oxide from NaNO; and 
NaN; are given. An X-ray powder photograph of Na,O showed that it crystallizes in 
the cubic system with a fluorite structure. Crystal structure measurements are given. 
The chemical behavior of Na2O toward O, and N: was studied. L.T.B. 
Density of sulphur dioxide. D. L. Cooper anp O. Maass. Can. Jour. Research, 4 
[5], 495 (1931).—The density of sulphur dioxide has been measured and equations of 
5 isothermals are given. Some evidence of adsorption influence appears in the isother- 
mal at —7.82°C. The normal density of sulphur dioxide found is 2.9262. W.L. 
Conductivity of HansScuweirzer. Z. angew. Chem., 44 [4], 151-52 (1931).— 
The conductivity in reciprocal ohms was measured between 200° and 800°, and values 
reported. In samples containing MgO the conductivity decreased as the amount of 
MgO decreased. S. could not measure the conductivity of pure molten ZrO, directly, 
but he believes that it is considerably smaller than that of molten quartz. L.T.B. 
Relation of the previous history of ZnO to its ability to adsorb organic dyes. Gustav 
F. HOTTIG AND WALTER NEusSCHUL. Z. anorg. allgem. Chem., 198 [1], 219-32 (1931).— 
The authors report some studies on the change in the adsorptive properties of Al,O;- 
hydrate on aging. L.TB. 
Study of the flocculation of a sodium clay soil. E. McK. TayLor AND R. M. Woop- 
MAN. . Chem. & Ind., 50 [24], 203-206 (1931).—When flocculation has been accom- 
plished by a concentrated solution of calcium sulphate or hydroxide, it can be maintained 
as long as any water in contact with the sediment contains a small percentage of these 
substances. Hydrolysis to give an alkaline medium is proved to take place at the same 
time as the initial flocculation. This flocculation was proved not to be due to base 
exchange. G.RS. 
Classical methods of analysis of silico-aluminous, calcareous, alkaline materials 
(rocks, brick, bauxites, slags, glasses, and siliceous minerals). J. Derorcr. Bull. 
soc. chim. Belg., 39, 539-50 (1930).—The difficulties encountered in the analysis of these 
materials after attack by alkali carbonates or by hydrofluoric acid are discussed. The 
hydrofluoric acid method is preferred and details are given of an improved technique 
for this purpose. Comparative analyses obtained by the two methods are given. 
(B.C.A.) 


BOOKS 


Radiations from Radioactive Substances. ERNEST RUTHERFORD, JAMES CHAD- 
Wick, AND C. D. Exuis. 588 pp. Macmillan Co., New York. Reviewed in Jour. 
Phys. Chem., 35 [6], 1805-12 (1931).—Important topics treated are as follows: radio- 
active transformations, the alpha rays, absorption of alpha rays, some properties of the 
alpha rays, secondary affects produced by alpha rays, theories of absorption of alpha 
rays and general properties of the radiations, the scattering of alpha and beta particles 
with light atoms, the artificial disintegration of the light elements, the radioactive nuclei, 
the disintegration of electrons, the scattering and absorption of gamma rays, intensity 
problems connected with the emission of gamma rays, and atomic nuclei. G.R.S. 

Monograph of Viscometry. Guy Barr. University Press, London, England. 
Price $12.00. Mining & Met., 12 [295], 12 (1931).—In this book devoted entirely to 
viscometry, eight of the eleven chapters are devoted to the viscous flow of liquids, tube 
viscometers for absolute measurements, commercial absolute viscometers, capillary vis- 
cometers for relative measurements, the transpiration of gases, the falling sphere method, 
rotational and oscillational viscometers, and miscellaneous methods. E.J.V. 

Applied Mathematics for Engineers. Vol. III. T. Hopcson. Chapman & Hall, 
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Ltd., London. Elec. Rev., 108 [2793], 948 (1931).—In the previous volumes of this 
series H. has dealt with graphical statics, and the rudiments of the calculus, illustrated 
with reference to problems in dynamics. The present volume is devoted to the more 
elementary forms of differential equations. The elementary treatment of exact equa- 
tions is illustrated by simple problems in thermodynamics. Linear differential equa- 
tions with constant coefficients are treated in the usual way, and the work is illustrated by 
problems in alternating-current theory and in the theory of struts. E.P.R. 
Infra-Red Analysis of Molecular Structure. F.I. G. Raw ins Anp A. M. Tay_Lor. 
176 pp. The University Press, Cambridge, and the Macmillan Co., New York. Re- 
viewed in Jour. Phys. Chem., 35 [6], 1821-24 (1931). G.R.S. 
Spectrum Analysis of Mineralogy. A. A. Fircn. 52 pp. Reviewed in Chem. 
News, 142 [3712], 366 (1931); Mining & Met.,.12 [295], 12-14 (1931); for abstract see 
Ceram. Abs., 10 [8], 608 (1931). G.R.S. 
Textbook of Practical Physica] Chemistry. K.FAjANS AND J. Wtst. E. P. Dutton 
Co., New York. 233 pp. Price $4.95. Reviewed in Jour. Phys. Chem., 35 [7], 2142- 
44 (1931); for abstract see Ceram. Abs., 10 [8], 608 (1931). G.R.S. 
Modern Physics. THEopoR WutF. E. P. Dutton & Co., New York, 1930. Mech. 
World, 89 [2317], 519 (1931); for abstract see Ceram. Abs., 10 [1], 75 (1931). 
E.P.R. 
Construction Materials Handbook (Baustoff Praktikum). H. Nitzscue. Max 
Janecke, Leipzig. Price 1.60 M. Z. angew. Chem., 44 [10], 190 (1931).—This book is 
divided into three parts: (1) important chemical reactions of construction materials, 
(2) chemistry of construction materials, and (3) mechanical properties of construction 
materials. The book is poorly printed with many typographical errors. L.T.B. 
Physical Properties of the Soil BrrNAaRpD A. KEEN. Reviewed in Jour. Phys. 
Chem., 35 [6], 1812-17 (1931); for abstract see Ceram. Abs., 10 [8], 608 (1931). 
G.R.S. 
PATENTS 


Manufacture of titanium preparations. I. G. FARBENINDUSTRIE AKT.-GEs. Brit. 
348,724, May 28, 1931; see also Ceram. Abs., 9 [8], 681 (1930). 

Decomposing ores of zirconium. DruTSCHE GASGLUHLICHT-AUER-GES. Brit. 
350,728, June 24, 1931. 

Manufacture of titanium dioxide. Mertrat & THEermit Corp. Brit. 351,841, July 8, 
1931. 


General 


Specific gravity and porosity of kaolins after firing. ANon. Bur. Stand., Tech. 
News Bull., No. 169, p. 53 (1931).—These properties are given of North Carolina, Dela- 
ware, Georgia, Zettlitz, and English china clay after firing at 6 different temperatures 
ranging from 1150 to 1500°C. R.A.H. 

Controlling a control system. DoNnatp HaGAr. Ceram. Ind., 17 [1], 30-38 (1931).— 
H. stresses the importance of proper controlin plants. In his organization chart he places 
the control engineer on a level with the plant superintendent and directly responsible 
to the production manager. He outlines a system of control for a floor and wall tile 
plant which can be modified for other plants. Control of and tests for raw materials, 
clay preparation, forming, firing, glazes, preparation, and application of both colored 
and white, and grinding of glaze materials are included. W.W.M. 

Progress of power production. ANON. Engineering, 131 [3408], 611-12 (1931). 

A.A, 
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Nonstructural figures on glass qualify as trade marks. WaLpoNn Fawcett. Glass 
Ind., 12 [7], 143 (1931).—As the result of a decision by the Patent Commissioner, figures 
of marking media which are not serving any function on the glass object other than as 
a mark may be registered as trade marks. The specific case involving this decision is 
discussed. E.J.V. 

Composition and properties of some explosives for the lime and cement industries. 
J. Derorce. Rev. mat. constr. trav. pub., No. 254, pp. 440-46 (1930); see also Ceram. 
Abs., 10 [2], 154 (1931). A.J.M. 

Economics of the nonmetallic mineral industries. V. Finding markets. Ray- 
MOND B. Lapoo. Rock Prod., 34 [14], 30-31 (1931).—L. deals with market surveys, 
their importance in judging the possibilities of success of a new enterprise or a new prod- 
uct, and how to go about getting such a survey. For Part IV see Ceram. Abs., 10 
[8], 609 (1931). W.W.M. 

Associational effect creates large market for clay products. ANoN. Clay-Worker, 
95 [6], 388-89 (1931)—Through the efforts of the Southwest Clay Products Institute, 
thousands of tons of clay products are being used in the construction of Randolph Field, 
the government flying field at San Antonio, Texas, instead of the previously specified 
monolithic concrete. Illustrated. E.J.V. 

Chemical research urged as step in remedying economic conditions. ARTHUR 
D. Littte. Amer. Glass Rev., 50 [34], 15 (1931).—Intensive chemical research for bet- 
ter control of processes, improvement of products, and of new products to create new 
wants was.advocated in an address by L. E.P.R. 

Plans laid for Materials and Equipment Division. ANon. Nat. Glass Budget, 
47 [8], 22 (1931); for further details see Bull. Amer. Ceram. Soc., 10 [7], 257 (1931). 

E.P.R. 

Panorama of clay research at Ohio State. J. O. EVERHART AND C. R. AuSsTIN. 
Brick Clay Rec., 78 [13], 700-702 (1931).—A progress report, covering the period from 
Feb. 15 to April 15, on various research projects at the Roseville Station is presented. 

E.J.V. 

School training. Epirorrar. Bull. Amer. Ceram. Soc., 10 [7], 195-97 (1931).— 
It is pointed out that schools can merely give training in the acquisition of facts, but 
the potentiality to use the facts must be inborn. Particular mention is made of those 
who have succeeded through a development of their potentialities even though they 
have not had collegiate training. E.J.V. 

Ohio is honored by a few of her early graduates. Epirortar. Bull. Amer. Ceram. 
Soc., 10 [7], 197-98 (1931).—The granting of the degree of Ceramic Engineer at O.S.U. 
is commended but a suggestion is offered that it be granted as an honor rather than as 
the result of application for it. E.J.V. 

Century of Progress in ceramics. ANON. Nat. Glass Budget, 47 [8], 12 (1931).— 
The ceramic industry may have its own building at the World’s Fair to be held at Chi- 
cago in 1933 to celebrate a century of progress inceramics. The desire is that the struc- 
ture inside and out should be in agreement with the ideals of the ceramic industry. 

E.P.R. 

Exhibits at the Leipzig Spring Sample Fair. R. C. Busser AND PAut J. BEVERLY. 
Commerce Repts., No. 24, p. 673 (1931)—The exhibits of porcelain, earthenware, and 
kousehold glass were handled by 692 exhibitors. Special lines have been developed for 
the American market. Prices are down. Some of the exhibits are described. See 
also Ceram. Abs., 10 [8], 611 (1931). E.J.V. 

Convention of German standards for building. ANoNn. Tonind.-Zig., 55 [51], 
741-42 (1931); for abstract see Ceram. Abs., 10 [8], 611 (1931). W.M.C. 

Gustav Tammann on his seventieth birthday, May 28, 1931. W. Bmtz. Z. anorg. 
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allgem. Chem., 198 [1], 1-31 (1931); Naturwissenschaften, 19 [22], 37 (1931).—A bio- 
graphical sketch with portraits is given. 
Pottery, the oldest industry. ANoNn. Tonind.-Zig., 55 [35], 510-11 (1931).—The 
oldest industry of men is supposed to be ceramics. Some tombs have revealed ceramic 
household ware used 17,000 years before the present time. W.M.C. 


BOOKS AND BULLETINS 


Patent Law for Chemists, Engineers, and Executives. F. H. Ruopgs. McGraw- 
Hill Book Co., New York. Price $2.50. Mining & Met., 12 [295], 16 (1931)—The 
law of patents, the requirements for a patentable invention, the rights a U-S. 
patent confers, etc., are explained and illustrated by citations from court decisions. 

E.J.V. 

Agenda Physique Industrielle. J. Izarr. Dunod, Paris, 1931. Mech. World, 89 
[2318], 540 (1931).—Data on units, temperatures, pressures, and densities are followed 
by a discussion of the transmission of heat, properties of gases, and drying of materials. 
The characteristics of pumps, compressed air, steam boilers and auxiliaries, refrigeration, 
and internal-combustion engine processes are also included. E.P.R. 

Chemistry of Engineering Materials. Roxsert B. LeicHov. McGraw-Hill Book 
Co. 3rd revised ed., 684 pp. Illustrated. Pit & Quarry, 22 [6], 77 (1931).—The chemi- 
cal properties of engineering materials from the viewpoint of the user are discussed. 
The book has 20 chapters including the following headings which are of special interest: 
water for steam generation, fuels, refractory materials for furnace linings, foundry sands, 
lime and gypsum products, Portland and other cements, clay and clay products, etc. 

E.P.R. 

Materials Handbook. G.S. Brapy. McGraw-Hill Book Co., New York. 2nd ed. 
Price $5.00. Mining & Met., 12 [295], 16 (1931).—This book contains information of 
the composition and properties of abrasives, brasses, bronzes, building materials, alloys, 


paints, chemicals, lubricants, etc., used in industry. E.J.V. 
Mechanical Engineers Handbook. Lionet S. Marxs. Mech. World, 89 {2317], 
519 (1931); see also Ceram. Abs., 10 [3], 236 (1931). E.P.R. 


Corrosion of Power Plant Equipment by Flue Gases. H. F. JoHNstong. Univ. of 
Ill. Eng. Expt. Sta., Bull., No. 228, 122 pp. (1931). Price 65¢. The bulletin describes 
the conditions which are prevalent in flue gases that cause corrosion and some of the 
steps that may be taken toward their elimination. The reactions taking place in boiler 
furnaces are discussed and their effect on corrosion and slag formation are pointed out. 
The results of tests made on various corrosion-resisting alloys and protective coatings 
under the conditions existing in flue gases are reported. A description is also given of 
new methods for the determination of the dew point and SO, and SO; concentrations in 
flue gases. Fundamental corrosion reactions are discussed. A.A. 

Elementary Theory of the Internal Combustion Engine. F.W.Lupiam. Blackie & 
Son, Ltd., London, 1931. Elec. Rev., 108 [2790], 854 (1931); Mech. World, 89 [2318], 
540 (1931).—The work is intended for students who are not well equipped mathemati- 
cally. L. deduces the formula for the efficiency of the engine working on the Diesel 
cycle as 


le 
A careful investigation of the laws of gases and the principles underlying the conversion 
of heat into work and a chapter on the actual performance of internal combustion en- 
gines, the figures for which are taken from tests on commercial engines, are of distinct 
value. E.P.R. 
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PATENTS 


Making vitrified argillaceous products. B. Pine, Josepu B. SHAaw, AND 
Myrit C. SHaw. U. S. 1,809,215, June 9, 1931. A process which comprises heating 
an argillaceous material selected from the herein-described group consisting of natural 
clays, shales, and mixtures thereof, to a temperature which, while below the P.C.E. 
value of the particular argillaceous material, is substantially above the temperature 
of incipient vitrification thereof, and applying molding pressure to the material while 
at the temperature to directly form a vitrified product. 

Treatment of silica or compounds or combinations thereof, and the production of 
products therefrom. I. P. LLEwELtyn, T. J. I. Craic, A. KirKHAM, AND P. SPENCE 
& Sons, Ltp. Brit. 347,223, May 6, 1931. 

Utilization of blast-furnace slags. P. P. Bupnixorr. Brit. 347,357, May 6, 1931. 

Ceramic materials. W.W. Triccs. Brit. 347,486, May 6, 1931. 

Manufacture of ceramic articles. J. F. JorpaAN. Brit. 351,122, July 1, 1931. 

Sintering clay. J. E. GREENAWALT. Brit. 351,690, July 8, 1931; for abstract see 
Ceram. Abs., 10 [3], 212 (1931). 


Book Review 


Technical Methods of Chemical Analysis. Vol. II]. PartI. Clays, Ceramic Prod- 
ucts, and Refractories, Chemical Examination. H.V.THompson. Gurney and Jackson, 
London, 1931. 2nded.678 pp. Price £3 3s net. T. describes methods with which he 
has had practical experience and the text is not confused by continued reference to in- 
numerable alternatives whose value is uncertain. The section might reasonably be 
enlarged in the future to include the examination of materials such as calcined bone 
and bone china from the pottery point of view. A chapter dealing with the examina- 
tion of the various coloring oxides used in ceramics would also be useful. The sec- 
tion is full of useful detail and should prove valuable to those engaged in the industry. 
Part II. Clays, Ceramic Products, and Refractories, Physical Examination. S. R. 
Hinp. H. has had a difficult task in dealing with physical tests, many of which are not 
entirely satisfactory and may be superseded in the near future. That this fact has been 
kept in mind is evident from the care which has been taken to discuss the theoretical 
principles underlying most of the important tests and to criticize the unsatisfactory fea- 
tures in each case. In addition, valuable references are given to methods used abroad 
which are different from those in use in this country at the present time. No doubt the 
necessity for economy in space has limited the scope but it is hoped that in future edi- 
tions it may be possible to include a chapter on the thermal conductivity of refractories 
and the routine examination of the insulating properties of electrical porcelain. See also 
Ceram. Abs., 10 [7], 528 (1931). (Trans. Ceram. Soc. |Eng.]} ) 
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Since 1891 
The O. HOMMEL CO., Inc. 


have been manufacturing | 


CERAMIC COLORS 


in their Own Factories at 


CARNEGIE, PA. 


O-DAY, Over 30 Modern Factory 


Buildings covering 5 acres are re- 
quired to take care of this large and 
j growing business. 


Forty Years’ Experience as Pioneers 


in the making of Highest Quality 
Ceramic Products guarantees a 


superior, high class product. 
| 209 4th Ave. PittssurcH.Pa 


r (When writing to advertisers, please mention the JOURNAL) 


“A Symbol of “Quality” 
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T IS the actual heads of business today that are delving 
into the details of processes and materials. 


No more passing the buck or pampering an old-time 
prejudice will do. 


Industry today is sowing the seeds for its greatest progress, 
for it is pushing new laboratory developed ideas as it never 
has pushed them before. 


For the Ceramic Industries our laboratories have been de- 
veloping ideas for some seventeen years. They’re worth 
your personal investigation, Mr. President and Mr. General 
Manager, if any part of your product employs a porcelain 
enamel finish, or is beautified by a ceramic glaze, or if it is 
electrical porcelain you make. 


Are you obtaining the fullest advantage from these age-old 
but commercially young Zirconium and Titanium com- 
pounds? 


HESE ideas that are yours for the asking involve the use 

of Zirconium Oxide as a really different trouble-proof 
white pigment for mill addition for every opaque enamel and 
glaze; Titanium Oxide for increasing corrosion resistance; 
Zirconium Silicate for increasing toughness and di-electric 
strength of porcelain bodies and prevention of defects in 
ground coat enamels; Meltopax for white cover coat enamels. 
increasing opacity, burning range, resistance to cross-bending 
strains and smoothness of surface; Rutile for body stains, a 
new and ultra-uniform light tone material; also other newer 
Zirconium and Titanium Compounds with some special uses 
already developed and more just around the corner; a new 
and improved Antimony Oxide, pure as the purest and much 
less expensive; and last but not least, a full line of unusual 
enamel frits, truly the product of research. 


We, The Titanium Alloy Manufacturing Co., Ceramic 
Materials Division, Cleveland, Ohio, are expecting your 
letter, Mr. President and Mr. General Manager, to increase 
the percentage that caused us to write the first sentence in this 
advertisement. 
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SCOPE OF THIS SOCIETY’S ACTIVITIES 


The members of this Society are primarily engaged in making better 
quality and lower cost ceramic products; in other words, a product 
that will find an increasing sales demand in a competitive market. 

To this end, studies are made of the materials used, their geological 
and mineralogical history, their properties and the possible changes in 
their properties, their physical and chemical reactions when blended and 
heated, and especially their influence singly and together on the desired 
properties of the various fabricated ceramic ware. 

Studies are made of the influence on the properties of ceramic products 
of different methods of conditioning and blending of the raw materials, 
and of the influence of fabricating methods. 

Studies are made of the means to maintain constancy in product, both 
in quality and cost. 

Studies are made of the economies and efficiencies of the various pro- 
duction operations. 

There has been no questioning of the fact that all these things which 
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relate to production, including materials, methods, control, and super- 
vision are well within the scope of the activities of this Socrety. 

It is to a broader conception of the scope of this Society that attention 
must be given. Past-President Orton touched upon this in his presidential 
address! from which we quote. 


There is now urgent need of a reconsideration of our objectives. To the soldier or 
statesman, the attainment of one objective means the setting up of another. Nothing 
remains static in this world, nor in the great cosmos of which it is an infinitesimal speck. 
We must continue to grow and expand, or we shall inevitably shrink and die. Our 
early objectives have been so largely attained that there is a real and present danger 
that we may go stale if we do not address ourselves to a new task which will give outlet 
to our activities and put to a fresh test the initiative, driving force, and altruistic purpose 
which animated our early years. 

What should the new objective be? Opinions may well differ upon this. I will 
give you my own. I think the Socrety should now definitely set itself to serve (more 
directly) the ceramic industries on their business side. They think of us now as a 
group of technical men, who read papers to each other. They do not visualize in us 
a powerful and resourceful ally to bring in more business or to make their present business 
more profitable. 

What do the ceramic industries of the United States need? Most of all they need 
to develop unity of purpose, and ability to coéperate as a group for putting the ceramic 
industries boldly and broadly before the people. Other groups are doing this in their 
fields, especially our leading competitors, steel, cement, chemical products, and wood 
products. They have been able to sink their internal differences and unite in common 
programs to boost their work. Not so with us. 

The great groups of ceramic industries need aggressive leadership of national char- 
acter to represent their products. They need representation in the places where 
standards are set and specifications are drawn. They need representation in govern- 
ment departments, where promotion plans are made and public questions are answered. 
They need sustained and intelligently developed publicity through which the people 
may be forced to learn the merits of what is produced, and the value of the services 
their products can render. 

What has the AMERICAN CERAMIC Socrety done to bring about this unity of purpose 
and coéperation in the ceramic industries? Very little in any specific direction. Our 
mere existence has been a useful influence, though passive in character and if these 
ideas are sound and practical and are generally recognized, why have we not stepped 
into the breach and made ourselves felt? Has it been lack of vision of the need and of 
our opportunity? In part, yes. But there are among us quite a few who have seen 
this picture and have lifted their voices like the prophets of old, calling aloud in the 
wilderness. Chief among these has been our able Secretary, Mr. Purdy, who never 
loses a chance to express this idea. But, as a body, we have not seen this picture or 
if we have seen it, we have done little about it. 

But, the one big obstacle which has held us back is not so much lack of vision, as it 
is lack of resources. And why do we lack resources? Because we have not yet con- 
vinced business executives that we are anything more than a body of technical men. 

We have made better technique possible. We have made research and its fruits 
available. Now, we must go further and show industry how to use research. We 
must translate research into new products and better products, and do our share by 
promotion to educate the public to accept and use them. When we can show plant 
managers and corporation heads that our work powerfully and directly aids in making 
new products and new markets, or even helps to hold their place against the aggressive 
inroads of competing industries, then they will not let us suffer for lack of resources. 


The technical man who is not studying materials, processes, and product 
quality to obtain the largest and most profitable use of his company’s 
facilities is not completely doing his job and is robbing himself of the most 
inspiring and creative motives. 


1 Bull. Amer. Ceram. Soc., 10 [4], 73-85 (1931). 
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Product development and product promotion are within the scope of 
the ceramic technologists and these are the most effective promptings 
to finding the materials and processes needed to meet the increasingly 
varied and exacting market requirements. 

The technical man who has a clear vision of market demands will be 
the most effective in product development and control. This requires 
that he engage in product promotion and in studying the service demands 
which his products should be meeting. 

The ceramic engineer and technologist, and in turn the Socrety through 
which he coéperates with his fellow ceramists, who is not working with the 
sales department as intimately as he does with the production department, 
is not securing for himself or for his employers the fullest possible returns 
from his services. 


PRODUCTIVE SCHOLARSHIP 


A scholar is a student. A scholarly man is one who uses that which 
he has learned. To say that one is scholarly implies that he has acquired 
information and can profitably use it. 

To limit scholarship to tutored or classroom acquirements, or even to 
profound researches is pedantic. A scholar is one who has ability and 
judgment to make use of knowledge. 

For an organized group to gage a person’s productive scholarship by 
book learning or by a display of erudition in a written report of an in- 
vestigation or observations is placing too much value on formal display of 
scholarship. 

Who would say that Edison is not a scholar? Who would say that the 
many persons engaged in ceramics who, like Edison, have acquired and 
_ successfully applied information are not scholars? No organization can 
afford to accept such a pedantic definition of productive scholarship as 
to say that he who has not written formal reports of investigations is not 
a productive scholar. 

This Socrety is a coéperation of scholars; those employed to make and 
report researches and those who are applying the results of researches. 

The pledge used by our past Secretary and President, Edward Orton, 
Jr., when inducting officers of this Socrety appeals as a clear definition 
of productive scholars. 

“The thing which marks one group of men as better than another is 
not their wealth, their culture, their skill. It is their spirit of codperation, 
the ability and willingness to pool their energies unselfishly in the cause 
of human advancement.” 

This is a clean-cut recognition of the fact that civilization did not begin 
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until men coéperated and the advancement made was proportionate to 
the extent to which men coéperated. 

In the organization of the Fellows of this Socrety', the Committee on 
Qualifications (Bleininger, Chairman, Tillotson, Secretary) presented the 
following interpretation of Article II, paragraph 5, of the Socrety’s Con- 
stitution. 

(1) He shall have held with unquestioned loyalty an active membership in the 
AMERICAN CERAMIC Society for at least five years. 

(2) He shall be at least thirty years of age. 

(3) He must possess high professional ideals and a good personal reputation. 

(4) He must possess notable professional attainments as revealed in publications 


pertaining to Ceramic Arts and Science, by inventions, or by the responsible charge, 
for at least three years, of important ceramic work. 


These articles of qualifications define the way in which the Fellows 
believe that a person shows productive scholarship. A lesser measure 
of what is meant by productive scholarship is pedantic and unworthy of 
a society built for coéperative purposes. 

The AMERICAN CERAMIC Society is primarily industrial in character 
rather than academic. It is the success one attains in applying information 
and the whole-heartedness with which he supports codperatively the 
organized means of fostering research and recording knowledge that 
distinguish the productive scholar in technical societies of this sort. 


WHY THIS SOCIETY 


Purely academic? No. 

To publish papers? Only as a means to the essential purpose. 

The fundamental objectives of this Society are “‘to advance the ceramic 
arts and sciences by meetings for the reading and discussing of papers, 
the publication of scientific literature, and other activities.” 

Any activity which will advance the ceramic arts and science is within 
the purview of this Socrety. Any conception of the Socirety’s objectives 
short of this broad statement from the Socrety’s Constitution is abortive, 
defeating, and certainly not tenable with any man who thinks. 

All component parts of the Society, must have this same broad con- 
ception of the Socrety’s objectives. Fhe Fellows of the Society cannot 
be selected wholly because of their academic accomplishments. The 
jurors who pass on the qualifications of those who are nominated to the 
Fellowship must gage the person’s contributions to the advancement of 
the: ceramic arts and science by this broad conception of the Socrety’s 
objects. 

Researches and research reports are essential to ceramic progress. 


1 Bull. Amer. Ceram. Soc., 10 [2], 30-35 (1931). 
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These, however, are but as pilots pointing the way. Should the results 
of the researches not be applied in ceramic ware production and in ceramic 
ware use, the researches would be abortive and without value. We need 
these pilot researches. But could one be so shortsighted as to say that 
they are the most essential concern of a Society that has as its objective 
the advancement of the ceramic arts and science? 

We hail the ceramic technologist who makes plant applications of 
science facts. He contributes even more largely to the advancement 
of ceramic arts and science than do those who work only in the laboratory, 
making and reporting researches. And especially should the greater 
honors be paid to those ceramic business executives who are so alert to 
the value of ceramic information proved and applied that they give 
unstintingly of their time and money, and of encouragement to their 
employees in support of this organized coéperative means for advancing 
the ceramic arts and science. These are the men who are contributing 
to constructive scholarship even more largely than are the abstract re- 
search laboratory workers. 

There is a mutual dependency in this. The purely research worker is 
a vital factor but not more so than the plant technologist and the business 
executive who sustain the laboratories, point out the problems, and who 
determine the value of the laboratory findings. 


PAPERS AND DISCUSSIONS 


A SUGGESTED FACTORY PERFORMANCE INDEX! 
By W. Kerra McAFEs 


ABSTRACT 


The growing complexity of product and manufacturing methods makes a rapid 
measuring stick of performance more necessary. A Performance Index is suggested 
that weights the various factors according to their respective effect on manufacturing 
costs. 


The income statement and profit and loss analysis of our respective busi- 
nesses are probably the most important reports we read. They usually 
come to us, however, on a monthly basis and arrive some time after the 
month is closed. They are interesting purely as a matter of history and to 
point out weak spots in our manufacturing or distributing organizations. 
One of the principal reasons for variation in profit in the ceramic industry 
is due to variation in factory performance. We are dealing with raw ma- 
terials difficult to analyze in terms useful for technical control, and we 
believe that we are just beginning to evolve the fundamental technology 
necessary to this end. Consequently, it is also important to watch the 
day-by-day performance of our factories and this becomes more difficult as 
our factory processes and products become more complex. 

Some years ago the company with which I am connected evolved a bonus 
system based upon the percentage of first quality ware produced. In 
order to take in as much of the factory operation as possible and make the 
bonus applicable to all the factory employees, the percentage of first quality 
ware was based upon the ware formed in the clay shop. The factory was 
producing sanitary pottery by the twice-fired process exclusively. All 
pieces of ware leaving the casting shop and not eventually showing up in 
the shipping department as first quality ware counted equally against this 
percentage. In other words, broken clayware, broken bisque ware, broken 
gloss ware, etc., were all charged off on an equal basis. Inasmuch as the 
value of each was different and consequently they were charged against 
costs at their proper respective values, the percentage of A ware calculated 
for the bonus was not a function of factory cost. 

In the method used for calculating the bonus, a bogey was set at a definite 
percentage, for instance 90%. If the percentage calculated for the cal- 
endar month was less than 90% no bonus was paid. If it was higher than 
90% (t.e., 92%), the difference or 2% was used to calculate the bonus. 
Each foreman received 2% of his month’s salary and each wage-earner 
received one-half of this or 1%, of his month’s wages. This automatically 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Cleveland, Ohio, 
February, 1931 (Management and Processes Session). Received March 5, 1931. 
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created a sliding scale. In general the more important workmen were paid 
higher wages and the percentage netted them, as a consequence, a larger 
bonus in dollars and cents. 

It was realized from the start that the method of calculating the per- 
centage was wrong. The company did not think, however, that perform- 
ance would vary sufficiently to introduce any great errors. The falsity 
of this assumption was proved one month in which there was a very high 
loss in the gloss kiln, and a corresponding drop in loss in the bisque kiln and 
in percentage of off-grade ware. The company was obliged to pay a some- 
what higher bonus than it had the month before, and when the books were 
closed it was discovered that the unit cost was considerably higher. The 
broken gloss ware had been charged into cost at the full cost of the finished 
ware, whereas the month before the corresponding bisque loss had been 
charged in at bisque cost and the off-grade ware had been reflected merely 
as a drop in net returns and showed only on the profit and loss sheet. Re- 
duction in labor rates shortly afterward gave opportunity to discontinue 
this bonus. 

While this bonus was in effect, the percentage of first-grade ware was plot- 
ted on curves on thé factory bulletin board and the entire organization be- 
came accustomed to watching these curves every day as an index of the 
over-all factory performance. When the bonus was discontinued the index 
was really missed. This gave stimulus to developing a performance index 
that would be truly a function of manufacturing costs. The problem was 
further complicated by the factory partly changing over to the once-fired 
process. This later made the percentage of first quality ware out of the 
kilns no longer reliable as a measure of performance. A large propor- 
tion of the once-fired pieces at first had to be refired, but this did not add to 
manufacturing costs in the same way that the usual twice-fired refires did. 
The refiring operatioti was only the second trip through the kiln and, if 
the piece came out first quality, it exceeded the twice-fired piece in cost 
only by the extra glazing operation. It was, therefore, unfair to charge a 
once-fired refire against the percentage on the same basis as a broken piece 
of ware or as even a twice-fired refire. The management found itself en- 
tirely without any rapid measuring stick of factory performance. 

A study of the flow sheet of this factory, as shown in Fig. 1, will disclose 
the salient factors involved. The slip preparation and casting are lumped 
into one factor because there is no leakage between these two operations, 
except some slip shrinkage and clay scrap return, which is already included 
in slip cost. The ware starting through the factory is proportional to the 
width, A, which is the flow leaving the casting shop. This flow immedi- 
ately divides into twice-fired and once-fired ware. Some clayware is elimi- 
nated from each flow by the inspectors of green ware. This ware, known 
as “clay loss,” is broken and returned to the slip house as indicated in 
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Fig. 1. The ware to be twice-fired goes directly to the kiln and comes out 
either as bisque ware or ‘‘bisque loss.”" The latter is thrown away and the 
former is delivered to the dipping room for stopping and glazing, from 
whence it proceeds to the kiln again for the second firing operation. It then 
comes out with the rest of the gloss ware. 

The ware to be once-fired is delivered directly to the dipping room 
where it is glazed and delivered to the kiln. It emerges from the kiln as 
gloss ware. All of the gloss ware falls into one of four classifications, viz., 
“regular selection’’ (first quality), “‘culls’’ (second quality), broken or 
“‘gloss loss’’ (which is thrown away), and “‘refires’’ (which are returned to the 
dipping room for reprocessing). 

The ware the management is particularly interested in, and on which the 
performance should be based, is that classified as ‘‘regular selection.’’ This 
is represented by the width, B, Fig. 1. The over-all performance would be 
calculated by dividing B by A and multiplying by one hundred to put the 


TWICE FIRED 


Sat 


Fie. 1. 


result in per cent. This is equal to charging off all the leakage between A 
and B at the same value. As pointed out before, this is not compatible 
with manufacturing costs. It is, therefore, necessary to weigh these leak- 
ages in proportion to their effect on the cost of the finished product. 

There is a time element between the points A and B (Fig. 1) of from 
one to three or more weeks. The number of pieces passing through these 
points varies considerably from day to day, not only because of the various 
elements of factory operations causing variation, but also because of the 
difference in the relative size of the pieces of sanitary ware. Consequently 
the day-by-day variation between A and B may be very great and an index 
based on the division of one into the other would be misleading. A close 
approximation may be arrived at, however, by adding to B the sum of all 
the leakages for the particular day. This total is the ‘apparent processed”’ 
ware and will differ somewhat from the actual count leaving the casting 
shop. 

Before the various leakages are added they must each be properly 
weighted according to their respective effects on costs. The extra amount 
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added to costs by each class of 
leakage is indicated in Table I. 
The amounts assumed are purely 
fictitious but are approximately Sssouysesns 
correct for a tunnel kiln sanitary ante 
pottery. It is obvious that a 

broken twice-fired piece adds to er & > 
costs the value of the standard 249-200 30} 
cost of the piece. This is assumed 

to be $3.00 for a washdown unit 
(see column 14, Table I). A 
broken clay piece only adds to 
costs the labor and overhead ex- 
pended on it up to the time of 
its loss, because the material is 
reclaimed and the reclaiming 
labor is included in “casting 
labor” (column 2, Table I). Thus 
the cost of losing a clay wash- 
down unit is $1.00 or one-third 
as much as the loss of a gloss 
twice-fired washdown unit. The 
multiplier to be used for broken 
clayware or “clay loss’’ should 
therefore be 0.333. The other © 
multipliers are calculated in the 
same way as will be apparent 
from a study of Table I. 

Due to the large variation in 83388 
size of sanitary ware, it is the ~*~ det 
practice in that industry to 
reduce everything to washdown 
units. The ware is converted 
into units taking the same kiln er eesse 
displacement as a staple wash- “™ °” 
down closet bowl. Thus a china 
lavatory taking the space of two wey 
washdowns is counted as two 
washdown units. 

The actual number of wash- 
down units in each class of de- 
fects, as well as the actual num- 
ber of units classified as ‘‘regular 
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Average to date 


Performance index 


1.0 


0.6 1.8 1.0 3.4 


Cumulative total 


Total regular selection units 


Cumulative total 


Total apparent processed units 


267 
266.6 


selection” are entered 
each day on a perfor- 
mance index sheet as 
shown in Table II. 
These data are obtained 
from daily production re- 
ports. Each class of 
defective ware is then 
multiplied by the proper 
multiplier as indicated in 
Table I, and as noted in 
the heading of Table II. 
The sum of these prod- 
ucts is then entered in 
the proper column as 
“total off-grade units.” 
Columns are provided 
for separate totals for 
each class of defect in 
order to bring out more 
clearly reasons for varia- 
tion from standard per- 
formance. The sum of 
the total of ‘“‘off-grade 
units” and “‘regular selec- 
tion units’ is then the 
“apparent processed 
units.” 

The daily performance 
index is calculated by 
dividing the “regular 
selection units’’ by the 
“apparent processed 
units’ and multiplying 
by 100. A running total 
is kept of both “regular 
selection” and ‘‘apparent 
processed”’ and the total 
to date for the month of 
the former is divided by 
the latter to obtain the 
average performance in- 
dex. This is, therefore, 
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the average performance to date for the current month. Both the daily and 
the monthly average performance indexes are plotted daily on the same 
curve sheet posted on the bulletin board. As a reference, the average for 
each month is also plotted for the current year on another curve sheet. 

It may be pointed out that there can be no physical conception of this 
index, and it cannot be denied that there is difficulty in satisfying the 
factory executives on this point. There is, however, as much possibility 
of a physical conception of this performance index as in the case of any of 
the general business indexes published by various statistical organizations. 
We have all become used to watching these indexes even though few of us 
know exactly how they are calculated. Our own experience has been that 
drops in the daily performance curve indicate trouble and a glance at the 
performance index sheet shows where to look for the trouble without the 
necessity of going over all of the production reports for the day. When 
the trouble is located, reference can be made to the proper part of the de- 
tailed daily reports to learn the exact nature of it. It thus brings factory 
troubles to attention that might otherwise be overlooked by principal execu- 
tives due to the fact that press of other duties makes it difficult to find time 
to follow detailed production records. 


UNIVERSAL SANITARY Mpc. Co. 
New CASTLE, Pa. 


A TILE DESIGNED TO EFFECT A SCIENTIFICALLY BUILT WALL 


By A. W. K&ICHLINE 


ABSTRACT 


Using the width of wall required for rigidity and the amount of clay necessary for 
compressive strength, a tile is shaped to meet construction details and economy in con- 
struction, and to lend itself to insulation, damp-proofing, reinforcing, and sound-proofing. 


I. Introduction 


It is a remarkable fact that the last one hundred years have witnessed 
more development in structural methods and materials than the com- 
bined thousands of years of man’s civilization. As far as concerns the 
architect and the structural engineer there has been little change in clay 
building products with the possible exception of hollow tile units for both 
walls and floor construction. The great mass of clay building production 
used is still the lowly brick. 

There has been some attempt to develop construction in metal, glass, 
and steel, and to prove the advantages of these materials, but there has 
usually been a return to the use of stone, brick, tile, wood, and similar mate- 


1 Presented at the Annual Meeting, AMeRICAN CreRAmic Society, Cleveland, Ohio, 
February, 1931 (Structural Clay Products Division). Received January 1, 1931. 
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rials, for it has been found that design and durability are best expressed in 
the methods that have proved their advantages and their worth. It is 
only fair, however, to approach the subject of construction in a spirit of 
open-mindedness and with a desire to use the highest type of research 
work. 


II. Requirements in Wall Construction 


What then are the factors to be considered in a scientifically built wall 
and what materials would lend themselves best to the building of this 
wall? 

Fundamentally, the material should afford the required strength; it 
should be durable and fireproof. It should lend itself to insulation, rein- 
forcing, damp-proofing, and possibly sound-proofing. It should be readily 
adaptable to the pian and construction features of the building, and it 
should, in keeping with ideas of economy, show a 
saving. It should apply itself to the architectural 
treatment of the building. 

Inherent in fired clay in the form of tile or brick 
are found many of these properties. Designing a 
wall unit with the proper width for rigidity and 
using only the amount of clay required (with a fac- 
tor of safety) in compression, it is to be shown 
whether or not this clay will meet the requirement 
specified. A design of tile shown in Fig. 1 is 
submitted for such an analysis. 

In the development of steel, wood, and practically every material of con- 
struction, there has been a tendency toward improved design but still 
retaining an ample factor of safety. Common brick has been developed 
to carry 4000 or 5000 Ib. per sq. in., but it has been computed that the 
lowest brick in a five-story apartment building carries 100 Ib. per sq. in. 
In high steel buildings the steel carries the weight. Well within its re- 
quired factor of safety a tile may be designed, with the required width for 
rigidity, to use one-half the clay now used. 

The scientific principles used in industry have not been applied in 
the construction and functioning of buildings. In this respect builders and 
manufacturers lag far behind the development of the radio, airplane, and 
automobile. 


Fie. 1. 


Ill. Mechanical Features 


A tile has been designed, therefore, to meet the requirements of a scien- 
tific wall. In analyzing these requirements it is obvious that an exterior 
and an interior face block are necessary and that the void should appear on 
the inside of the wall. 
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The interior surfaces of these face blocks may be painted with asphalt 
paint to eliminate infiltration, thus damp-proofing the wall. There are 
also no through mortar joints in the wall. It is not necessary to fur out the 
wall; plaster may be applied directly to the wall. This wall is an ad- 
vantage over the present form of veneer wall, not only in fireproofing, but 
in eliminating the dif- 
ference in expansion 
between the wood and 
the brick. 

The size of the face 
blocks may be of 
standard brick size, or 
the tile may be made 
in larger sizes for use 
as a stucco base or as 
a backing for stone, 
and it would make an 
ideal foundation wall. 

The face blocks are 
connected by a double 
web to meet a number 
of construction de- 
tails. These webs are 
spaced to equal the 
width of a brick, 
making the unit easy 
to grasp and one unit 
forms the entire thick- 
ness of the wall. Given 
the wide assortment in 
color tones of brick 
and the different 

Shapes obtomed by breaking tile (1) 
Fic. 2. 


ct Bearing 
(10) 


Insutation Soi 
- Paint 


methods of laying 
them, the beautiful 
effects obtained by painting brick or with a stucco or stone veneer finish, 
many interesting surfaces may be developed. 

This tile is as easy to handle as brick and easier to handle than tile. 
One tile has the weight of a common brick and lays up the volume of two 
brick, and although more time is required to lay it than to lay one brick it 
can be laid in less time than is required to lay two brick. It will require 
less mortar than brickwork. It can be laid either side up and no time is 
lost in searching for special shapes as is required in some tile work. The 
tile may be broken to give a 2- by 4-inch face. 
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It would seem possible in the development of building units of this type 
to achieve greater stability of wall against buckling or splitting than is 
obtained by the usual brick wall laid in common bond. 


IV. Construction Features 


This tile is so designed, proportioned, and measured that it lends itself 
to all construction details. If all the tile for a job are kerfed (or a percent- 
age of them), they may be broken into different shapes for use at window 
jambs, corners, and other portions of the building, making it unnecessary 
to manufacture and ship different shapes. 

The figures given show how this tile is used in the different construction 
details. At a window head (Fig. 2) the tile is laid in header course and 
filled with concrete and reinforcing to form the lintel. No angle iron is re- 
quired and so no metal is exposed. At the window jamb (Fig. 3) the space 
between the outside and inside face blocks is proportioned and measured 
to take a standard window box. This construction is made possible 
by using a half unit. The same construction would apply to a steel 
frame. The window sill (Fig. 4) may be placed as usual. 

This tile is adapted to any interior trim: a plastered jamb with plaster 
direct on tile (Fig. 5), for wood or steel sash, a trimmed jamb with plaster di- 
rect on tile (Fig. 6), and a trimmed jamb with plaster on furring (Fig. 7). 

The same features apply to door frame (Fig. 8) for head, jamb, and sill 
and also for interior trim. 

A chase (Fig. 9) may be readily formed in the wall to accommodate 
plumbing, heating, or other pipes and wires. 

A joist bearing (Fig. 10) is formed by a stretcher or header course. 
When the design calls for a stretcher course, a concrete stop is used and two 
courses are filled with concrete ; in case of a rowlock or header course the tile 
is designed to form its own concrete stop. This construction also forms a 
firestop between floors. Plates (Fig. 11) may be anchored to the wall by 
using a concrete stop the same as for the joist bearing and filling the several 
courses with concrete in which the anchor is thoroughly embedded. 

Corners (Fig. 12) may be made by using a half face block and filling the 
open area of the corner with concrete. 

The bonding is secured in every unit. _Any unusual ornamental bonding 
may be secured by the use of part tile as may be desired. 

This tile meets practically all construction details and may be used whole 
or in part in connection with structural steel, reinforcing, insulation, damp- 
proofing, and sound-proofing. 


V. Weight and Cost 


It requires less clay to make this tile than to make brick and because of 
its design it requires less time to fire. The tile requires less space in storage 
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and shipping than other tile or brick, and may be easily handled in bulk 
for loading, trucking, and in carrying to different parts of a building. 

The tile would reduce the weight of the wall one-half. In the field 
of large buildings the reduction in weight per square foot of wall or floor is 
an urgent demand. It is probable that such a result would be accom- 
panied by a material reduction in the cost per square foot of wall. It is 
certain that this construction would produce great savings in the supporting 
framework and foundations. 

In residential and other small building construction, there is a need for 
reduction of cost per square foot of wallin place. Such reduction can come 
about only through the development of a building unit of proper design, 
even though the labor cost per unit may not be greatly affected. Such an 
accomplishment would amply compensate labor through the increase in the 
field thus opened up. 


VI. Thermal Characteristics 


The interior open area of the wall may be filled with insulating material, 
and when thus filled the wall has about three times the insulating value of a 
solid brick wall. In tornado and flood districts or where for any other 
reason reinforced walls are required, the wall may be filled at determined 
intervals with concrete and reinforcing. When it is desired to sound-proof, 
if the interior of the wall is filled with sound-proofing material it will aid 
materially in effecting this result. 

Pioneer New Englanders took advantage of insulation by filling the 
hollow spaces in the walls of their cabins with grass and straw bound 
together with mud. Later, as other wall materials were developed and the 
heating plant came into use, insulation was lost sight of until a few years 
ago when it was commonly thought of as the safety covering on an electric 
wire. Now it is thought of as a means of keeping our rooms warm in winter 
and cool in summer. In this scientific age insulation should do far more 
than this. 

Insulation should be a protection from the factors that are detrimental 
to our safety, health, and comfort, when used with available mechanical 
means for controlling the character of the air in buildings. The design of 
this tile is only a point toward better construction. It is not submitted 
as a final solution, but it is hoped that it will be constructive and quicken 
the imagination toward the ideal for which we should strive, for this is 

economic as well as a humanitarian problem. 


VII. Summary of the Tests and Computations on New Type of 
Building Tile 

The unit submitted was subjected to a destructive 

loading in one of the standard testing machines. The 

tile failed when the gradually increased load reached 


(1) Crushing 
Strength Tests 


‘ 
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200,000 lb. Using this load and the actual tile dimensions the following 
data result: 


Sq. in. 
Gross area (extreme length by extreme breadth) 60.06 ‘. 
Net total area 36 . 56 
Load bearing area (net total area minus the area of 2 connecting webs) 29 .06 


DESTRUCTIVE LOAD 


Lb. per sq. in. 
Gross area 3300 
Net area 5470 
Load-bearing area 6900 


Tested to destruction and supported before failing a total load of 
200,000 Ib., which compares toa load of 5470 Ib. per sq. in. of net area, 
or 6900 Ib. per sq. in. of load-bearing area. 


VIII. Computations of Conduction Characteristics 

This tile had a total area of face of 18 sq. in., with a sectional area of the 
webs of 4 sq. in. The percentage of area, therefore, to be assumed solid 
was taken as */;s or 22.2 and the percentage of air space equal to 77.8. 

Assuming normal conductivity of brick to be 5 B.t.u. per sq. ft. per hour 
per °F temperature difference, the heat flow through the solid portion would 
be 0.132 B.t.u. per degree temperature difference face to face (conduction). 

The heat flow through the hollow section was found by considering the 
unit as two simple walls separated by an air space, thickness of both walls 
and air space taken in conformity with the actual dimensions of the tile. 
This gives 0.52 B.t.u. per sq. ft. per degree temperature difference. 

The sum of these two gives the total conduction per square foot per 
degree temperature difference, 0.13 + 0.52 or 0.65 B.t.u. 


IX. Effect of Filling Space with Cork Dust 


If the hollow space is filled with granulated cork, for which the conductiv- 
ity is but 0.35, the resistance of the space is largely increased and the total 
conduction is reduced from the figure just given above of 0.65 B.t.u. to 
0.200 B.t.u. per sq. ft. per degree temperature difference. 


X. Transmittance of Heat from Air to Air 


The above calculations give values for the conduction characteristics of 
the tile. If the overall values of the transmittance of heat from the air on 
one side of the wall to the air on the other side be desired, the film effect of 
both sides must be taken cognizance of. Doing this, the values without and 
with the insulating filling become as follows. 

Hollow wall equals 0.392 B.t.u. sq. ft. per degree temperature difference. 

Wall filled with cork dust equals 0.167 B.t.u. per sq. ft. per degree tem- 
perature difference. 


BELLEFONTE, Pa. 
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A NEW TYPE OF CERAMIC STRUCTURAL MATERIAL! 
By W. E. Bupcr 


ABSTRACT 


A new type of structural material of low weight, made by mixing clay, bentonite, and 
lignite, is described. The lignite is burned out on firing and leaves a body made up 
largely of cells, walled with a hard, strong ceramic material. The effect of the ingredients, 
method of manufacture, and possible uses of this material are discussed. 


I. Introduction 


The process of mixing lignite with clays to produce a light-weight brick 
and tile which might be shipped long distances was used by Charles Weigel 
of the Hebron Brick Company ten years ago. The resulting products led 
him toward ceramic lumber which could be sawed and into which nails 
could be driven. This development required greater quantities of the 
lignite and also lignite of larger grain size. The ware was fired to tempera- 
tures below vitrification and, of course, did not develop its greatest possible 
strength. 

To develop greater strength in both the dried and fired condition, the 
addition of various amounts of bentonite was tried. The bentonite was 
found to improve the plasticity of the mixture and its dried strength, and to 
make a stronger, harder ware when fired. The vitrification temperature 
was lowered and, upon vitrifying the ware, an interesting product was 
found to result. 

Upon removing the outer skin of the ware on an abrasive wheel it was 
found to be made up of numerous angular cells connected together and 
walled with a glassy and hard shell of vitrified material. The walls were 
made harder than steel, had low absorption, and were gray in color. The 
ware has many interesting properties and should have a variety of uses. 


Il. Method of Manufacture 


The mixture may be formed into ware with the ordinary machinery used 
in the present plants. It has been made on auger machines and also by 
pressing. 

The ware may be dried quickly. 

In firing, the ware must be stacked so as to expose all the faces but one 
for oxidation of the lignite. The temperature and kiln atmosphere must 
be controlled carefully until the lignite has burned out. The ware has been 
fired in muffles and in a downdraft rectangular kiln. 


1 Presented at the Annual Meeting, AMERICAN CreRamic Socrety, Cleveland, Ohio, 
February, 1931 (Structural Clay Products Division). 

North Dakota contribution from the Division of Mines and Mining Experiments, 
University of North Dakota. 
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Ill. The Product 


The ware made with this mixture is light in weight, being 0.3 to 0.5% as 
much as solid units. It is made up of about 60% of connected cells of a 
controlled size. When vitrified, the ware has a compressive strength of 
about 2000 pounds per square inch. 

One of the most interesting properties of this material is that, when the 
outer skin is removed, it becomes a very good sound-absorbing material. 
In tests that were made on 2-inch tile, they were found to absorb 58 units 
at 512 cycles. The size of the pores may be varied during manufacture to 
absorb sounds of different pitches. 


IV. Possible Types of Ware 


(1) Brick Because of the lower weight, brick may be made in larger 

sizes than the present standard size and thus reduce the 
amount of mortar required and the cost of layiyg. Where the brick are to 
be exposed to the weather, a vitreous veneer oA any desired color may be 
applied over the exposed faces during manufacture. Because of its cellular 
structure the material adheres well to mortar. 
(2) Partition These may be made in large sizes and of the desired 
Blocks thickness. By dressing the material with abrasives 
before placing in the partition they can be laid with thin 
joints and can be used as the wall surface. This will require no further 
treatment of the surface. These tile may even be made with a solid 
membrane in the center to prevent the passage of air and sound. 
(3) Hollow Hollow tile of low weight may be produced which can be 
Tile sawed and into which nails can be driven. The tile may 
be given a vitreous veneer of any desired color on the 
exposed surface, so that no surface treatment is necessary when the tile 
are exposed to the weather. 

, Light-weight wall tile with a vitreous veneer of any 
(¢) | Walt 3s desired color may be made. They have the advantage 
of low weight and good adherence to the mortar or cement. 
(5) Acoustic Tile for acoustic purposes may be made, with pores or 
Tile openings of regulated Size to fit them, for use under 
various conditions. Tile of this material will have the 
advantage of being fire-proof and water-proof as well as requiring no further 
surface treatment. They may be used in panels on walls and ceilings or as 
a covering of the whole surface. 


UNIVERSITY OF NoRTH DAKOTA 
Granp Forks, N. D. 
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ducation Board Research Fellowship at Ohio State University in 


These working drawings cover the items of a dinnerware service in a simple square 


The General 
Tableware Design submits the second series of blue prints dealing with shape construc- 


tion. 
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shape. These drawings, like the first series dealing with round shapes, are dimensioned 
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according to the specifications agreed upon by the U. S. Potters Assn. and the Brother- 


hood of Operative Potters. 


They should be useful 


The drawings present the square shape in its simplest terms. 
as a fundamental basis upon which, with minimum effort, to build such modifications 
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By means of tracing over these drawings, 


and minor ornamental details as are desired. 


the designer may retain the specified dimensions and proportions while adding at will 


such changes of detail as may suggest themselves. 


These two series of constructional drawings present fundamental reference material 
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of permanent value to designers and executives in the tableware industry, both 
as a basis for discussion and detailed consideration of new shapes and as a direct 
aid to the designer in easily working out new shapes which conform to the specified 
standards. 
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Comments and suggestions from manufacturers will be welcomed by those in charge 


of the study. 


Bocatay, Tableware Research Fellow 


ARTHUR E. Baccs, Professor of Ceramic Art 


Issued July 25, 1931 


i H 
i 
H 
| | | 
i 
Neo a! 
3] 
' 
Hel) 
N 
N 
N 
| N 
<= 


ACTIVITIES OF THE SOCIETY 


REPORT OF TRUSTEES’ EXECUTIVE COMMITTEE MEETING 


(1) This meeting was held in the executive offices of the AMERICAN CERAMIC So- 
creTy, 2525 N. High Street, Columbus, Ohio, Friday, July 24, 1931. 

Those attending were President Eskesen and Messrs. Orton, McKinley, Kleymeyer, 
Henderson, and Purdy. 

President Eskesen reported the results of a conference with Dr. William 
M. Buffum, Director of the Chemical Foundation, 654 Madison Avenue, 
New York, N. Y., on Tuesday, July 14. 

Dr. Buffum was shown the annual statement for 1930, as well as for previous years, 
and also the financial statement as of June 30, 1931. Dr. Buffum requested a state- 
ment in which the general and Journal expenses were separated. Mr. Eskesen pre- 
pared such a statement, which statement has since been checked by Mr. Peters, verified 
against the ledger records, and corrections made. 

At the Trustees’ executive meeting on July 24, instructions were given to state 
separately the amount of money required to print the Journal, Abstracts, and Bulletin 
at the current size, during the next six months, including the Index. A statement was 
also requested of what would be required to print the manuscript of papers and books 
now in the office, which would be in excess of the normal current amount of material 
published in the Journal. 

The amount of money required to print the Journal, Abstracts, and Bulletin of a 
normal size would be $11,278. 

To print the excess manuscript would require an additional $13,046. 

To print all of the manuscript now in the office, including the extra publications, 
would require $24,324. 

Inasmuch as the current income, plus money in the bank, is just sufficient to carry 
the general expenses, it will be necessary to secure this $24,324, should the Society print 
all manuscript now in the office and balance the finances on December 31 without using 
any portion of the 1932 dues to pay the 1931 expenses. There are twenty papers which 
were listed on the Cleveland Meeting program, and on which we have had delivery date 
promised. These and the papers which come in midyear and for pre-meeting publica- 
tion will take care of the January, February, and March issues of the Journal. 

The possibility of canvassing the industry for a larger support of the Society was 
discussed at some length, and it was agreed that the only feasible procedure would be to 
make personal calls either by someone like the Secretary, who knows the industries 
as well as the SocrETyY’s requirements, or by well-informed members in each of the geo- 
graphic centers. This would be the means for taking care of our cash requirements in 
1932. 

It was pointed out that by continuing during the next six months with the normal 
amount of printing and general activities that the Socrety would break even in 1931, 
and that the accumulation of publications was in large part from previous years, and 
probably would not be duplicated in 1932. 

Mr. Eskesen was empowered to arrange a meeting with Dr. Buffum, and such a 
meeting was arranged for Monday, August 3. 

Communication from the American Engineering Council 
regarding this Society joining with others in appropriate 
resolutions to the Director of the Bureau of Budget Chair- 
man of the Appropriation Committee of the House was 
discussed, and it was moved by Mr. McKinley and 


(2) Finances 


(3) Resolutions Endorsing 
Temple Act to Secure 
Appropriations for 
Topographic Maps 


seconded by Mr. Kleymeyer that General Orton be authorized to study the matter and 
to prepare such resolutions in the name of the Board as he would deem advisable. 
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(4) Color Council Mr. Eskesen reported the appointment and the acceptance of Walter 

P. Suter, Chairman of the Art Division, as delegated representative 
of this Society at the Inter-Society Color Council to be held in New York, N. Y., in 
September. 


(5) American Refrac- 
tories Institute 


Communications from the American Refractories Institute 
announcing its decision to withdraw from its merger with 
this Society were read, the withdrawal being effective De- 
cember 31, 1931. This matter was discussed principally by Mr. McKinley, in which 
it was made plain that the purpose of the withdrawal of the American Refractories In- 
stitute from merger relations with this Society was not through lack of respect and ap- 
preciation of the Socrery. 

It was moved by General Orton and seconded by Mr. McKinley that the communica- 
tion from the American Refractories Institute be acknowledged with resolutions of 
acceptance of its decision. 


(6) National Brick Manufac- 
turers Research Foundation 


Mr. Kleymeyer announced that the executive com- 
mittee of the N.B.M.A. had met in the Neil House 
on Thursday, July 23, and had completed all de- 
tails for organizing the National Brick Manufacturers Research Foundation, and 
for closing up the affairs of the National Brick Manufacturers Association. Mr. 
Kleymeyer presented copy of the Constitution and By-Laws of the National Brick 
Manufacturers Research Foundation, also copy of articles of incorporation of the 
National Brick Manufacturers Research Foundation. 

The articles referring to the affiliation with the AMERICAN CERAMIC SOCIETY were 
found in Article 3 of the By-Laws of the Research Foundation and read as follows: 


Article III 


Affiliation with the American Ceramic Society 


Section 1: In order to promote the closest codperation between the Foundation and 
the AMERICAN CERAMIC Society, all members of the Foundation, except Technical 
Members, shall be tendered to the AMERICAN CERAMIC Society for membership. 

Section 2: All reports and bulletins of the Foundation shall be printed by the AMErRI- 
CAN CERAMIC SOCIETY without cost to the Foundation. 

Section 3: The Foundation will pay to the AMERICAN CERAMIC Society the sum of 
twelve and one-half dollars ($12.50) per year for each member, except Technical Members, 
of the Foundation to whom the Socrety shall issue certificates of membership. 

Section 4: Reports of all Technical Committees shall be available to the Program 
Committee of the Structural Clay Products Division of the AMERICAN CERAMIC So- 
ciety for presentation at the meetings of the Division. 


It was announced that Secretary Douglas F. Stevens of the Foundation and Secretary 
Purdy were to arrange for a meeting in Danville for the purpose of turning over records, 
preparing announcements, and proceeding with the collection of dues in the interest of 
the Foundation and of the Socrety. 

At the meeting of the Foundation on July 23, Secretary Purdy offered, in the name 
of the Trustees, to be custodian of the N.B.M.A. emblems, and such other things that 
have a historical value. Mr. Kleymeyer reported to the executive committee of this 
Society on July 24 that this offer had been accepted by the executive committee of the 
N.B.M.A., and that Mr. Stevens was preparing to ship them to the executive offices of 
the Society, there to be suitably displayed and preserved. 

The executive committee unanimously accepted the custodianship of the N.B.M.A. 
emblems and authorized assurance to the retiring executive committee of the N.B.M.A. 
that they would be properly cared for. 
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(7) Printing Contract Communication from the Mack Printing Company dated July 6, 

copy of which has been sent to the Board and the Publications 
Committee, wasread. Quotations submitted by McGee Brothers of Piqua, the Waverly 
Press, Baltimore, and Kable Brothers of Mt. Morris were also shown. 

Statement was made of the progress in negotiations with the Evangelical Printing 
Company of Cleveland. Mr. McKinley told of the facilities and of the work of the 
Evangelical Press, and of the fact that they were doing all of the printing for the Ameri- 
can Society for Steel Treating, and that they appeared to be capable of handling the 
printing of the Society. 

As soon as the Evangelical Press has submitted its bids, they will be presented to the 
Board and to the Committee on Publications. 

(8) Registration Fee This was discussed and an informal expression given that 
at Annual Meeting because of the registration fee of $2.00 to be charged at the 
Washington Meeting, delegates should be admitted without 
charge to the dance. 

(9) Annual Banquet The question of an annual banquet was brought up and it was 
recommended, without formal motion, that the Local Committee 
and the Division officers try to work out a scheme whereby the Division dinners would 
be given in a single room, to be followed by such business as each should desire, or such 
general social affair as the Local Committee will arrange. 

It was moved by General Orton, seconded by Mr. Kleymeyer, 
that the Secretary be empowered to work up a list of dis- 
tinguished guests to whom invitations should be sent, inviting 
them to attend the Meeting without payment of the registration fee. 

The program for the Glass Division Summer Meeting was read. 
The Glass Division will leave Baltimore by boat on September 11, 
arriving at Old Point Comfort on September 12, and will return 
by boat on September 13. 

It was moved by General Orton and seconded by Mr. McKinley that Miss Emily 

C. Van Schoick should attend this meeting of the Glass Division with the Secretary of 
the Society and Mrs. Lois Purdy Turner, who is Secretary of the Glass Division. 
The status of these plans was reported by the Secretary. 
A meeting was held in Chicago on July 23, report of which 
was not at hand for the Trustees’ executive meeting on July 24. It has since been 
learned that the committee which met in Chicago on the 23rd was divided on the ques- 
tion of attempting to secure from the ceramic industries a sufficient sum to finance the 
surrounding of the portion of the general exhibits hall assigned to ceramics with ceramic 
material. Led by the face brick interests this proposition is to be pushed to a con- 
clusion satisfactory to all parties interested, but Mr. J. L. Murphy reports that it seems 
certain that there will be no attempt to have any outside portion of the general exhibit 
hall built with ceramic materials. 

The question then came up on the financing of the general Century of Progress 
ceramic exhibit for which a space 18 by 60 feet square has been allotted by the Chicago 
Fair. Mr. Murphy reports that this proposition and also the assistance to the Fair 
in securing sale of the 100 booths in the ceramic section of the exhibit hall will have to be 
under the auspices of the AMERICAN CERAMIC Society. Mr. Murphy is willing te con- 
tinue to serve as general chairman of this project, and he has asked for recommendations 
of suitable personnel for the several committees which will be necessary to carry out the 
Century of Progress exhibit in ceramics and also the ceramic portion of the science 
exhibit and the ceramic participation in the books which are to be compiled and issued 
under joint auspices of the Chicago Fair management and the industries. 


(10) Invited Guests 
at Annual Meeting 


(11) Glass Division 
Summer Meeting 


(12) Century of Progress 
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The question of an International Ceramic Congress to be held in Chicago during the 
summer of 1933 has not yet been considered, but should be taken up at once. 
It is recommended that this Century of Progress project be made a matter of imme- 
diate and earnest consideration. 
(13) Certificate of Hon- It was moved by Mr. Kleymeyer and seconded by Mr. 
orary Membership McKinley that General Orton and the Secretary be em- 
powered to prepare suitable certificates of Honorary 
Memberships for Dr. Mellor, Dr. Schott, Dr. Day, and for the others who are Honorary 
Members of the Society. 
Commit- A communication from Harry F. Tapp, Secretary, American 
pemflar : Oil Burner Association, 342 Madison Avenue, New York 
City, requesting the Society to appoint a representative 
on the Committee on Fuel Oil Specifications was considered. The Secretary was asked 
to determine who should be delegated as representative of the Socrery. 
welsl Criticisms of Messrs. Silverman and Henderson were considered. 
an S are The method and purposes of the revolving fund were studied. 
It was demonstrated that the revolving fund credits and debits were handled in a 
businesslike way, much as would be petty cash of a business organization, with the 
exception that in this Socrery the Assistant Secretary uses checks on the Northern 
Savings Bank. The Secretary will work out a scheme for paying out fewer items from 
the revolving fund and withholding as many as possible of the midmonth payments 
for the monthly issuance of vouchers on the Socrety’s principal bank deposit, which at 
present is with the First Citizens Trust Company. 


NEW MEMBERS RECEIVED IN JULY 


PERSONAL 
Charles Owen Fairchild, C. J. Tagliabue Mfg. Co., 540 Park Ave., Brooklyn, N. Y. 
Nicholas Planz, A. O. Smith Corp., Milwaukee, Wis. 
Frederick Wegmann, A. O. Smith Corp., Milwaukee, Wis. 
Membership Workers’ Record 
: PERSONAL 
H. G. Thomson 2 Office 1 Total 3 


ROSTER CHANGES IN JULY 
CorPORATION* 


General Ceramics Co., Lewis Albrecht (voter), 71 W. 35th St., New York, N. Y. (225 
Broadway. ) 
Northwestern Terra Cotta Co., B. Purcell (voter), 4417 Oleatha Ave., St. Louis, Mo. 
(5739 Manchester. ) 
Plibrico Jointless Firebrick Co., W. A. Schaefer (voter), 1800 Kingsbury Block, Chicago, 
Ill. (1130 Clay St.) 
ERSONAL 


Baker, Donald R., Metropolitan Paving Brick Co., Canton, Ohio. (35 E. Lane Ave. 
Columbus, Ohio.) 


* Addresses within the parentheses ( ) represent the old addresses. 

These roster changes which are published each month may be checked against the 
complete Membership Roster which appeared in the July, 1929, issue of the Bulletin. 
Copies of this issue may be obtained from the Secretary’s office, price $2.00. 


= 
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Bassett, Leon B., Alfred, N. Y. (Milton, Wis.) 

Borland, H. R., R. R. No. 8, Peoria, Ill. (1208 Oak St., Danville, Ill.) 

Dietrich, W. F., 782 40th Ave., San Francisco, Calif. (683 Alvarado Row, Stanford 
University, Calif.) 

Fitzpatrick, John, 139 79th St., Niagara Falls, N. Y.; Carborundum Co. (572 Terrace 
Ave., Clifton, Cincinnati, Ohio.) 

Gallup, John, Box 33, Rutgers University, New Brunswick, N. J. (Alfred, N. Y.) 

Given, Conrad W., Michigan Steel Corp., Ecorse, Mich. (Ferro Enamel Corp., Cleve- 
land, Ohio.) 

Gotham, Thomas B., Whiting & Mead, Los Angeles, Calif. (Darm’s Hotel, Burbank, 
Calif.) 

Greaves-Walker, A. M., Libbey-Owens-Ford Glass Co., Toledo, Ohio. (317 W. 10th 
Ave., Columbus, Ohio.) 

Hayes, Walter, Davidson Enamel Co., Connersville, Ind. (1989 Iuka Ave., Columbus, 
Ohio. ) 

Holscher, H. H., 1821 South 13th St., Maywood, Ill. (Bureau of Standards, Lord Hall, 
O. S. U., Columbus, Ohio. ) 

Kauffman, John R., Dept. of Ceramics, Rutgers University, New Brunswick, N. J. 
(211 East Pearl St., Miamisburg, Ohio.) 

Lees, Arch A., 411 Avon Drive, Mt. Lebanon, Pittsburgh, Pa. (1110 Franklin Ave., 

Wilkinsburg, Pa.) 

Little, James S., Georgetown Porcelain Co., Georgetown, Ontario, Canada. (126 St. 
George St., Toronto, Canada.) 

Lynn, Don C., Smithton, Pa. (Mellon Institute, Pittsburgh, Pa.) 

McNerney, Edward A., Hanley Co., Lewis Run, Pa. (6245S. Main St., DuBois, Pa.) 

Moncrieff, James W., P. O. Box 327, Newell, W. Va. (Box 93, East Liverpool, Ohio.) 

Navratiel, Hans, Fritschestr. 41 I, Berlin-Charlottenburg, Germany. (Paralell Str., 6, 
Beuthen Oberschlesien, Germany. ) 

- Page, George A., Stockton Fire Brick Co., Pittsburgh, Calif. (University of Wash- 
ington, Seattle, Wash.) 

Peters, Bernard C., 152 Columbia Ave., Seward, Neb.; Seward Brick Co. (Danbury, 
Iowa.) 

Powell, C. G., P. O. Box 246, La Junta, Colorado. (512 Maurry St., Alcoa, Tenn.) 

Schaefer, Earl F., 342 Berkley Road, Indianapolis, Ind. (1224 Clawson St., Alton, III.) 

Schwartzwalder, Karl, A C Spark Plug Co., Flint, Mich. (912 Oakwood Ave., Colum- 
bus, Ohio.) 

Shands, Everett H., Porcelain Enamel & Mfg. Co., Baltimore, Md. (Box 5626 College 
Sta., Raleigh, N. C.) 

Slaven, S. J., Mullite Refractories Co., Seymour, Conn. (590 Rogers Ave., Brooklyn, 
N. Y 


Thiemecke, Harry W., Westinghouse Electric & Mfg. Co., Derry, Pa. (116 W. Nor- 
wich Ave., Columbus, Ohio.) 

Wilcox, Howard G., Box 330, Willamina, Oregon. (College of Mines, University of 
Washington, Seattle, Wash.) 


NECROLOGY 


Edward G. Acheson 


The death of Edward Goodrich Acheson occurred in New York on July 6, 1931, after 
a short illness. Dr. Acheson was born at Washington, Pa., March 9, 1856. He at- 
tended school at North Sewickley, Pa., for a year and later went to a school at Belle- 
fonte, Pa. 

In 1880, Dr. Acheson went to work for Thomas Edison and in 1881 he went to Europe 
to exhibit Edison’s inventions at the International Electrical Exposition in Paris. After 
the exposition he built lamp factories and installed Europe’s first artificial lighting plants 
in France, Italy, Belgium, Holland, and other countries. 

In 1891, Dr. Acheson discovered carborundum and formed the Carborundum Com- 


pany. 


| 
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Dr. Acheson was charter member and past president of the American Electro- 
Chemical Society, charter member and vice-president of the American Institute of 
Chemical Engineers, fellow of the American Assn. for the Advancement of Science, 
member of the American Institute of Electrical Engineers, the American Chemical 


Epwarp GoopricH ACHESON 


Society, and the Franklin Institute. He had been a member of the AMERICAN CERAMIC 
Society since 1920. 

While Dr. Acheson’s fame as a scientist is well known among abrasive engineers he 
will always be remembered as the discoverer of silicon carbide, the man who actually 
discovered a new cutting agent, the value of which is impossible to estimate in industrial 
lines. 
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Edward Hart! 
Dr. Edward Hart died at Easton, Pa., on June 6, 1931. He was born in 


1854 and educated in Doylestown, Pa. 


After studying law for two years he became 
a pupil of T. M. Drown in Philadelphia, and 
went with him to Lafayette College as assistant. 
The following year, upon Dr. Drown’s resignation, he 
became Professor of Chemistry, Dean of the Scientific 
Department, and finally, in 1924, Emeritus Pro- 
fessor. In the meantime he had been a Fellow and 
Ph.D. of Johns Hopkins University and LL.D. of 
Lafayette. 

He was editor of the Journal of the American 
Chemical Society for nine years and of the Journal 
of Analytical Chemistry for seven years. 

Dr. Hart had been an active member of the 
AMERICAN CERAMIC SocrETY for many years and 
undertook on his own responsibility the printing for 
the Society of the Collected Writings of Herman 
Seger. 


EDWARD 


SUMMER MEETING OF THE GLASS DIVISION 


Old Point Comfort, Va., September 11-14, 1931 

A general invitation to all the members of the AMERICAN CERAMIC SocrIETY has been 
issued by the Glass Division to attend its annual summer meeting at Old Point Comfort, 
Va., on September 11 to 14, 1931. Technical meetings of the Glass Division will be 
held, but these will not interfere with a restful vacation trip for those who wish to 
attend these sessions. An exhilarating trip on the boat from Baltimore to Old Point 
Comfort, with golf and bathing as attractions in Virginia are promised and the Glass 
Division hosts urge as many members of other Divisions as possible to take advantage of 
this opportunity to become acquainted. ° 

The Glass Division members and their guests will leave Baltimore by the Old Bay 
Line Boat, Friday, September 11, at 6:30 p.m. (Pier 10, Light Street). Saturday and 
Sunday will be spent at Old Point Comfort and the return trip will be made Sunday 
evening, arriving in Baltimore, Monday, September 14, at 7:30 a.m. 

The total cost of transportation, stateroom, meals, and hotel accommodations will 
amount to $18.95 per person. If members have not received a card on which to make 
reservations for this trip, they are asked to notify Mr. L. C. Roche, Maryland Glass 
Corporation, Baltimore, Md. 


CONSTITUTION OF THE NATIONAL BRICK MANUFACTURERS RESEARCH 
FOUNDATION 


Article I 
Name 
This Corporation shall be known as the National Brick Manufacturers Research 
Foundation. 


1 Reprinted from Chem. & Ind., 50 [29], 623 (1931). 
See also Bull. Amer. Ceram. Soc., 3 [10], 405-406 (1924). 
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Article II 
Purpose 


This Foundation shall be organized as a Corporation not for profit, with the follow- 
ing purposes: 

(1) To initiate, foster, conduct, and direct research in the fields of, and to collect, 
codify, distribute, and promulgate data pertaining to the manufacture, production, 
properties, and uses of structural clay products. 

(2) To secure the necessary funds, equipment, and services to accomplish the fore- 
going objects. 

(3) Tosecure, hold, and disburse endowments to assure the continuity of its opera- 
tions and perpetuate its objects, andall things incidental to the foregoing. 


Article II 
Membership 


The membership of this Foundation shall consist of all persons and Corporations 
who contribute funds or services to the carrying out of its objects, as provided for in the 
By-Laws. 


Article IV 
Administration 
Section 1 The affairs of the Foundation shall be managed by a Board of Trustees 
Trustees consisting of nine members. In the first Board of Trustees the term of office 


of three shall be for one year, of three others for two years, and of the re- 
maining three for three years. The Board shall be perpetuated thereafter by the elec- 
tion of three members each year for terms of three years. 
Sectioa 2 The officers of the Foundation shall be a President, a Vice-President and a 
Officers Secretary-Treasurer who shall be elected by the Trustees, from their own 

number at the first meeting of the Board following the annual meeting of 
the Foundation, for a term of one year or until their successors shall have been elected 
and qualified. 


Section 3 
Meeting of Boar 


The Board of Trustees shall meet as soon as possible after the annual 
d meeting of the Foundation and have at least one other meeting 

during the year. Other meetings may be held at their discretion. 
Section 4 
Quorum 
Section 5 The Board of Trustees shall be governed by such By-Laws as may be adopted 
By-Laws by the Foundation. 
Article V The Research Work of the Foundation shall be carried on by Technical 
Research Committees authorized by the Board of Trustees. The majority of the 

membership of all such Committees shall represent the technical and con- 

suming interests. 


A majority of the Board shall constitute a quorum. 


Article VI 


Meetings 
The annual meeting of the Foundation shall be held at the 
time and place of the Annual Meeting of the AMERICAN 
Ceramic SOCIETY. 
Section 2 Special meetings shall be called by the President at any time or 
Special Meetings place when authorized either by vote of the Board of Trustees 
or by petition of 10% of the membership, but not less than 
twenty-five members. 
Section 3 Twenty-five members shall constitute a quorum at any meeting of the Foun- 
Quorum dation. 


Section 1 
* Annual Meeting 
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Article VII 


Amendments 


This Constitution may be amended only in the following manner: An amendment 
must be endorsed by the Board of Trustees or by twenty-five members and submitted 
to the President who shall send copies of the proposed amendment to all members of the 
Foundation at least thirty days before the annual or special meeting at which the 
amendment is to be voted upon. 

For adoption, the proposed amendment must receive the favorable vote of at least 
two-thirds of the members present at said meeting. 


BY-LAWS OF THE NATIONAL BRICK MANUFACTURERS RESEARCH 
FOUNDATION 


Article I 


Membership and Contributions 
There shall be the following classes of Membership: 
(A) Individual: Individuals who shall make a minimum annual contribu- 
tion of twenty-five dollars ($25.00) to the general funds of the Foundation. 

(B) Corporation: Corporations or Partnerships who shall make a minimum annual 
contribution of one hundred dollars ($100.00) to the general funds of the Foundation. 

(C) Life: Those members who shall make contributions to the Endowment Fund of 
such amounts the income of which at 2!/2% shall at least equal the minimum contribu- 
tion of the member’s class at the time the contribution is made. 

(D) Technical: Those persons who are faculty members or on the Research Staff 
of technical schools or on the Research Staff of recognized independent research labora- 
tories or other persons who contribute services as members of the research committees of 
this Foundation, may be made Technical Members of this Foundation without financial 
contribution by vote of the Board of Trustees. 


Article II 


Endowment 
There shall be created a permanent Endowment Fund in which shall be 
deposited 5% of all contributions to the Foundation, and such contributions 


as may be designated by the donors for endowment. 
The Endowment Fund shall be invested by the Board of Trustees, and the 


Section 1 


Section 1 


ene? income therefrom only shall be used to carry on the work of the Foundation. 
Article III 
Affiliation with the American Ceramic Society 
Section 1 In order to promote the closest coéperation between the Foundation and the 


AMERICAN CERAMIC SOCIETY, all members of the Foundation, except Tech- 
nical Members, shall be tendered to the AMERICAN CERAMIC Society for membership. 
All reports and bulletins of the Foundation shall be printed by the AMERICAN 
CERAMIC SOCIETY without cost to the Foundation. 

The Foundation will pay to the AMERICAN CERAMIC SocrETy the sum of 
$12.50 per year for each member, except Technical Members, of the Founda- 
tion to whom the Socrety shall issue certificates of membership. 


Section 2 


Section 3 


= 
= 
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Reports of all Technical Committees shall be available to the Program Com- 
mittee of the Structural Clay Products Division of the AMERICAN CERAMIC 
Society for presentation at the meetings of the Division. 


Article IV 


Nominations and Elections 


The Board of Trustees shall select two nominating committees of three 
members each. One of these committees shall consist of technical 
members of the committees serving the Foundation; the other shall 
consist of representatives of the larger contributors to the Foundation. Each of these 
committees shall nominate three candidates for Trustee. 


Section 2 (a) Not later than thirty days before the annual meeting, the Secretary 
Election shall mail to each member a printed ballot containing the names of all six 
nominees combined as one list and arranged in alphabetical order. 

(6) Said ballots shall be enclosed in an envelope on which there shall be no mark of 
identification other than the words “National Brick Manufacturers Research Founda- 
tion Ballot.’’ The ballot envelope shall be enclosed in another envelope for mailing, 
addressed to the Secretary of the Foundation upon the back of which the voter shall 
endorse his name. 

(c) The balloting shall close at twelve o’clock noon on the fifth day preceding the 
opening session of the annual meeting and the actual date shall be printed on the ballot 

{d) The envelopes and ballots shall be opened in the presence of three scrutineers, 
appointed by the President, who will report the results of the election at the annual 
meeting. 

(e) The three nominees receiving the largest number of votes shall be elected. 

(f) In case of a tie vote for one or more of the three places, the names appearing 
in the tie or ties shall be submitted to the members present at the annual meeting and 
their decision shall elect. In the case of a tie at the meeting, nominations may be made 
from the floor and balloting continued until the contested places are filled. 


Article V 
- Committees 
The Officers of the Foundation shall constitute an Executive 
Committee which shall manage the affairs of the Founda- 
tion under the direction and subject to the approval of 
the Board of Trustees. 


Section 4 


Section 1 
Nominations 


Section 1 
Executive Committee 


Section 2 : f The Board of Trustees shall create all such committees as are neces- 
Authorization ¢ sary to promote the objects of the Foundation, 

Committee 

Section 3 The Board of Trustees shall appoint a Committee on Technical 


Committees, the majority of whose membership shall represent 
the technical and consuming interests. This committee shall se- 
lect the personnel, plan the program, and supervise the work and 
publications of all technical committees, subject to the approval of the Board of Trustees. 


Article VI 
Amendments 

These By-Laws may be amended only in the following manner: 

An amendment must be endorsed by the Board of Trustees or by fifteen members and 
submitted to the President who shall send copies of the proposed amendment to all 
members of the Foundation at least thirty days before the annual or special meeting at 
which the amendment is to be voted upon. 

For adoption, the proposed amendment must receive the favorable vote of at least 
two-thirds of the members present at said meeting. 


Committee on 
Technical Committees 
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NOTES AND NEWS 


INTERNATIONAL PATENT EXPOSITION 


An invitation has been extended to the members of this Society to attend, as guests 
of the management, the International Patent Exposition, to be held at the Merchandise 
Mart, Chicago, Illinois, September 14 to 27. 

It is said that the world’s greatest and most diversified display of new inventions will 


be on exhibit. 


There will also be on display the latest products of some of the world’s 


leading manufacturers. Practically every industry will be represented and the Ex- 
position will have an educational and practical importance to all who attend. 


AMERICAN REFRACTORIES INSTITUTE FALL MEETING 


The Fall Meeting of the American Refractories Institute will be held on Friday, 
October 9, in the Hotel Cleveland, Cleveland, Ohio. 
Papers and discussions of an informal nature will center around the following studies: 


(1) Studies conducted at present on dry-pressing of refractories. 


(2) Firing of refractories with relation to secondary expansion. 
(3) Permeability of refractories at high temperatures to gases. 


CALENDAR OF MEETINGS 


Organization 


American Assn. for the Advance- 
ment of Science 

AMERICAN CERAMIC SOCIETY 

American Gas Assn. 

American Society of Mechanical 
Engineers 

American Society for Steel Treating 

Common Brick Mfrs. of America 

Electrochemical Society 

National Assn. of Manufacturers 

National Exposition of Power and 
Mechanical Engineering 

National Glass Distributors Assn. 

National Safety Council 

New Jersey Clay Workers Assn. 

Optical Society of America 

Sand-Lime Brick Assn. 

Scientific Apparatus Makers of 
America 

Taylor Society, Inc. 

Tile & Mantel Contractors’ Assn. 
of America, Inc. 


Date 


December 28, 1931 to 
January 2, 1932 
February 7-13, 1932 

October 12-18 


September 
September 21-25 
February 1—6, 1932 
September 2—5 
October 5-9 


December 5-10 
December 1-3 
October 12-16 
October 

October 22-24 
February 3-4, 1932 


May, 1932 
December 2-4 


February 9-12, 1932 


Place 


New Orleans, La. 


Washington, D. C. 
Atlantic City, N. J. 


Kansas City, Mo. 
Boston, Mass. 
Louisville, Ky. 

Salt Lake City, Utah 
New York, N. Y. 


New York, N. Y. 
Pittsburgh, Pa. 
Chicago, Ill. 
Trenton, N. J. 
Rochester, N. Y. 
Washington, D. C. 


Wernersville, Pa. 
New York, N. Y. 


Rochester, N. Y. 
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Sor 
TUNNEL KILNS-7TUNNEL DRYERS 
ot HEAT TREATING FURNACES 


MANUFACTURING ENGINEERS DELAWARE, OHIO 
Designers and Builders for Quarter of a Century 
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Aloxite (Refractory Products) 
Carborundum Co. 


Alumina (Hydrate and Calcined) 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Salt Mfg. Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 
Harshaw Chemical Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifluoride - 
Harshaw Chemical Co. 
Hommel, O., Co. 


Ammonium Carbonate 
Harshaw Chemical Co. 
Hommel, O., Co. 


Antimony Oxide 
Harshaw Chemical Co. 
Hommel, O., Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co, 


Automatic Temperature Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


B 


Ball Mills 
Hommel, O., Co. 
McDanel Refractory Porcelain Co. 


Bali Mills (Laboratory Type) 
Hommel, O., Co. 


Barium Carbonate 
Harshaw Chemical Co. 
Hommel, O., Co 


Barytes 
Harshaw Chemical Co. 
Hommel, O., Co. 


Batts 
Carborundum Co. (“‘Carbofrax Aloxite’’) 
Norton Co. (“Alundum-Crystolon’’) 


Bentonite 
American Colloid Co. 


Bitstone 
Harshaw Chemical Co. 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co, 


Boats, Combustion 
Norton Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F 
Hommel, O., Co. 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Borax Glass 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Hommel, O., : 
Pacific Coast Borax Co, 


Boric Acid (Crystal, Granular or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F. 

Harshaw Chemical Co. 
Hommel, O., Co. 
Pacific Coast Borax Co. 


Brickmaking Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Norton Co. (“ Alundum-Crystulon"’) 


Burners (Nat. Gas) 
Swindell-Dressler Corp. 


Cc 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbon Dioxide Meters 
Brown Instrument Co, 


Carbonates (Barium, Lead) 
Harshaw Chemical Co. 
Hommel, O., Co. 


(Whén writing to advertisers, please mention the JOURNAL) 
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99.97% Pure Silica 


The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 
Pottery Purposes 


140 Silk Lawn Test 


Ceramic Service? 
We Give It 


We Manufacture— 
Pins 
Stilts 
Thimbles 


Spurs 

Saggers 

Crucibles 

Tile for Decorating Kilns 


THE POTTERS SUPPLY COMPANY 


We Sell— 


Ball Clay 

Sagger Clay 

Wad Clay 

Ground Fire Clay 
Bitstone 

Fire Brick 

Imported Paris White 
Domestic Whiting 


EAST LIVERPOOL, OHIO 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 
Caustic Soda Clay (German Vallendar) 


Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Ceramic Chemicals 
Drakenfeld and Co., B. F 
Harshaw Chemical Co. 
Hommel, O., Co. 

Metal & Thermit 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Ceramic Service Co. 


Harro; 
Philadelphia Drying Machinery Co. 


Swindell-Dressler Corp. 


Chromium Oxide 
Harshaw Chemica! Co. 
Hommel, O., Co. 


Clay (Ball 
& Gillespie, Inc. 
Harshaw Chemical Co. 
Hom 
Kentucky- Tennessee Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Paper Makers Importing Co. 


Clay (Electrical, Porcelain) 
Edgar Brothers Co. 
Harshaw Chemical Co. 


Kentucky-Tennessee Clay Co. 


Spinks Clay Co., H. C 


Clay (Enamel) 
American Colloid Co. 
Edgar Brothers Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Kentucky-Tennessee Clay Co. 


Metal & Thermit Corp. 
Paper Makers Importing Co. 
Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 


Kentucky-Tennessee Clay Co. 


Paper Makers Importing Co 
Potters Supply Co. 


Harshaw Chemical Co. 


Clay Miners 
American Colloid Co. 
Edgar Brothers Co. 
Tennessee Clay Co. 
Paper Makers Co. 
Spinks Clay Co., 


Clay 
Harshaw Chemical Co. 
Spinks Clay Co., H. C. 


Clay (Sagger) 
Edgar Brothers Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H 


Clay Tests 
Harrop Ceramic Service Co. 
Swindell-Dressler Corp. 


Clay (Wad) 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 


Clay (Wall Tile) 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Spinks Clay Co., H. C. 


Clocks, Gauge Board 
Brown Instrument Co. 


CO: Meters 


Brown Instrument Co, 


Cobalt Oxide 
Drakenfeld and Co., B_ F. 
Harshaw Chemical Co. 
Hommel, O., Co 


Colors 
Drakenfeid and Co., B, F. 
Harshaw Chemical Co, 
Hommel Co., O. 
Vitro Mfg. Co. 


Combustion Apparatus 
Leeds & Northrup Co. 


(When writing to advertisers, please mention the JOURNAL) 
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Numerical Documentation 


THE ANNUAL TABLES OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological and Technological 


collect, classify and publish since 1910 everything in Pure and Applied 
Natural Sciences liable of being expressed by a number. 


the A.T. C. complete and 


) continue the International Critical Tables (I. C. T.) 
The A. TC. are absolutely mecessary to all scientists. 


They represent 
the only one complete documentation—the most inexpensive—the easiest to consult 


owing to an Index systematically arranged which enables one to locate at once the data required. 
For any information—any specimen—any volume on free examination 
Apply immediately to 


Canada and U.S. A. Other countries 
The McGraw-Hill Book Company, Inc. M. C. MARIE 
370 Seventh Avenue 9, rue de Bagneux 
New York, U.S. A. Paris VI° France 


Volumes published: 1st Series—I to V—1910-1922 (5382 pages) and Index 
2nd “ VI & VII—1923-1926 (3571 pages) 

Ss mens: Reprints of the following sections are sent free of charge: Spectroscopy— 

lectricity, Magnetism, Electrochemistry—Radioactivity—Crystallography, Mineralogy— 
Biology—Engineering and Metallurgy—Colloids—Wireless—Photography—Geophysics-— 
Combustible gaseous mixtures, Powders and Explosives. 
—, versions: Beginning with Volume VII, all explanations to the tables are given in 
both English and French. 


THE DAY WILL COME 


when you will want a certain article in a three-year-old issue 
of some technical journal—and want it quick. 


THAT IS THE DAY 


to remember that more than one million back numbers of im- 
portant magazines are waiting for your call on the shelves of the 
Periodicals Department 


THE H. W. WILSON COMPANY 


964 University Avenue New York City 
No trouble to quote prices 
Periodicals bought and sold. Photostat service. 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Price per Number to non-Members 
Price per Volume (unbound) to non-Members 
Forms of application for membership may be obtained from the American Treasurer of the 
Society, Francis C. Flint, Washington, Pa. 
Adéress orders and inquiries to: The Secretary, Society of Glass Technology, The Univer- 
sity, Sheffield, England 


(When writing to advertisers, please mention the JOURNAL) 
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Conditioning Machinery Dolomite 
Philadelphia Drying Machinery Co. Harshaw Chemical! Co. , ‘ 
Norton Co. arrop Ceramic Service Co. , F 


Driers (China Ware, Porcelain) 
Controllers Philadelphia Drying Machinery Co. 
Brown Instrument Co, 
Leeds & Northrup Co. 
Drying 
Philadelphia Drying Machinery Co. 


Conveyers (Clay, Sand, Brick, etc.) 
Philadelphia Drying Machinery Co. 


Cores (Alundum Furnace) E 
Norton Co. 
Electrical Porcelain 
Paper Makers Importing Co. 


Cornwall Stone 
Hammill & Gillespie, Inc. 


Harshaw Chemical Co. Electrical Instruments 
Hommel, O., Co. Brown Instrument Co. 
Pennsylvania Pulverizing Co. Leeds & Northrup Co. 


Enameling Equipment, Complete 
Cornwall Stone (Imported) Chicago Vitreous Enamel Products Co. 
Harshaw Chemical Co. Ferro Enamel Corp. 
Porceiain Enamel & Mfg. Co. 


Crucibles (Filter, Melting, Ignition) Enameling Furnaces 
Norton Co Carborundum Co. (Carboradiant) 
Potters Supply Co. Chicago Vitreous Enamel Product Co. 


Ferro Enamel Corp. 
Norton Co. 
Porcelain Enamel & Mfg. Co 
rus Vitro Mfg. . 
Chambers Brothers Co. 


Enameling Muffles 
Carborundum Co. (Carbofrax) 


Cryolite 4 
Harshaw Chemical Co. Nortoa Co. 


Hommel, O., Co. 


Enameling, Practical Service 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp, 
Porcelain Enamel & Mfg. Co. 
D Vitro Mfg. Co. 


Decorating Supplies 
Drakenfeld and Co., B. F. Enamels 
Harshaw Chemical Co. Harshaw Chemical Co. | 

Hommel, O., Co. 


Hommel, O., Co. 
Vitro Mfg. Co. Metal & Thermit Corp. 
Dishes (Alundum, Filtering, Ignition) Chicago Vitreous Enamel Product Co. . 
Norton Co. Ferro Enamel Corp 


Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 


Disintegrators Vitro Mfg. Co. 


Chambers Brothers Co. 
Engineering Service 
Chambers Brothers Co. 
Disks (Alundum, Porous, Filter ) Harrop Ceramic Service Co. 
Norton Co. Swindell-Dressler Corp. 


(When writing to advertisers, please mention the JOURNAL) 
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ALPHABETICAL LIST OF ADVERTISERS 


Page 
Journal of the Society of Glass 13 
Swindell-Dreasler Corp. 19 
Tables Annuells de Constantes & Donnees Numeriques..............200s0000005 13 
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PROFESSIONAL 
DIRECTORY 


CLASSIFIED 
ADVERTISING 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


Petrographic Laboratory 
W. Harold Tomlinson 


Microscopic examinations. 
All petrographic work. 


114 Yale Ave. 
Swarthmore, Pennsylvania 


Established 1836 
BOOTH, GARRETT & BLAIR 
Analytical & Consulting 
CHEMISTS 


Accurate analyses of all types 
of Ceramic Materials 


Feldspar, Clay, Sand, Colors 
Glass, Enamels, etc. 


404-406 LOCUST STREET 
PHILADELPHIA, PA. 


The oldest commercial laboratory in America 


DOWNS SCHAAF 
Chemical & Metallurgical Engineer 
Special Analyses 
Research Projects 
1433 Studer Ave. Columbus, Ohio 


CERAMIC ENGINEER, 30, married, 
seven years research and plant — 
ence, wishes production, research or 
teaching position. Master’s degree. 
Best references. Training mostly in 
refractories. Address Box 125-E, 
American Ceramic Society, 2525 N. 
High St., Columbus, Ohio. 


FACTORY MANAGER AVAIL- 
ABLE. Fourteen years with wet, dry, 
and cast process porcelains and refrac- 
tories covering factory management, 
engineering, production, sales. Gradu- 
ate engineer, member National! Socie- 
ties. Agressive with record for 
gressive ideas and profits. Available 
immediately. Address Box 128-E, 
American Ceramic Society, 2525 N. 
High St., Columbus, Ohio. 


POSITION WANTED by Ceramic 
Engineer and Chemist. Plant Labora- 
tory, and Office -experience. Age 
twenty-seven, single, location imma- 
terial. Available immediately. Ad- 
dress Box 129-E, American Ceramic 
Society, 2525 N. High St., Columbus, 


Ohio. 


CERAMIC ENGINEERING 
GRADUATE with five years’ experi- 
ence in plant and laboratory work 
wants position. Plant preferred, but 
will consider laboratory work. Age 
thirty-one, single. Address Box 130-E, 
American Ceramic Society, 2525 N. 
High St., Columbus, Ohio. 


Emerson P. Poste 
Consulting Chemical Engineer 


Analyses: Ceramic Raw Materials and 
Products, Fuels, Iron and Steel, etc. 


Special Investigations: Physical and 
Chemical Tests on Enamel, etc. 


Box 51, North Chattanooga, Tenn. 


Classified 
Advertising 
Is 
35 Words 
for 
$1.00 
and 
5c 
for 
Each 
Word 
Additional 
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Each Advertiser is entitled 
to as many listings 
in the BU YERS’ GUIDE 


as desired 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw materia! form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 


Finishing BLASDELL, N. Y. 


(When writing to advertisers, please mention the JOURNAL) 
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Equipment (Porcelain Ename 


ling) 
Chicago Vitreous Enamel Product Co. 


Porcelain Enamel & Mfg. Co. 
Ferro Enamel Corp 


Exolon 
The Exolon 


Equipment (Safety) 
Willson Products, Inc. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


ans 
Philadelphia Drying Machinery Co. 


Feldspar 
Golding-Keene Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 
Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Fire Brick 
Carborundum Co. 
Harbison- Walker Refractories Co. 


Flint 
Golding-Keene Co. 
Harshaw Chemical Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Flint Pebbles 
arshaw Chemical Co. 
Hommel, O., Co. 


Flow Meters 
Brown Instrument Co, 
Leeds & Northrup Co, 


Frit 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Furnace 
Carborundum Co. (Carboradiant) 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel 

Harrop Ceramic Service Co. 
Porcelain Enamel & Mfg. Co. 
Simplex Engineering Co. 
Swindell-Dressler Corp. 


G 


Gas Analysis Meters 
Brown Instrument Co. 


Gauges (Indicating, Recor Controlling; 
Draft; pth; Liquid Level; Pres- 
sure; Remote; Temperature; 
Vacuum) 
Brown Instrument Co. 


Glass House Machinery 
Miller Machine & Mold Works 


Glass Tanks 
Simplex Engineering Co. 


Glass Plant 
Simplex Engineering Co. 


Glaze and Body Spar 
. Harshaw Chemical Co. 
Hommel, O., Co. 


Glazes and Enamels 
Chicago Vitreous oe Product Co. 
Drakenfeld & Co., B. F. 
Harshaw Chemical 
Hommel, O., Co. 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Glaze Spar 
Harshaw Chemical Co, 
Hommel, O., . 


Goggles 
Willson Products, Inc. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Vitro Mfg. Co. 


H 


Hearths 4 
Carborundum Co. 
(Carbofraz heat treating) 
Norton Co. 


Hearths (High Aluminous Clay, Electrically 
intered Aluminum xide, Silicon 


(When writing to advertisers, please mention the JOURNAL) 
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PEMCO 


Since 1848 
Importers of 


ENGLISH CHINA CLAYS 
ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 


RADIO RESISTORS 
BUTCHERS’ FIXTURES 
STOVES--Gas, Electric, Coal 
WASHING MACHINE TUBS 
WALL AND ROOFING TILE 
AUTOMOBILE MANIFOLDS 
BARBERS’ SUPPLIES 
SANITARY WARE 
REFLECTORS 
TABLE TOPS 


Dependable Qualities of 


NOVELTIES Ceramic Materials for 
all Branches of the 
PORCELAIN 
ENAMEL 
& MFG. CO. IT[AMMILL & GILLESPIE, INC. 
Eastern and Pemco Aves. ‘225 Broadway 
BALTIMORE - MARYLAND New York 


e 


DORESSLER TUNNEL KILN 


for every burning purpose ..... 


—small or large, Dressler Tunnel Kilns assure accurate 
temperature control. 


SWINDELL-DRESSLER CORPORATION 


Pittsburgh, Pa. 
PENNSYLVANIA SALT pl M 
MANUFACTURING 3 | 
COMPANY 
Reecutive Offices: Philadel: PURE +>, 


phia, Pa. 


Works: . Philadelphia and ws 
Natrona, Pa., Wyandotte 


and Menominee, Mich. 
Representatives: (; l} 
New York Chicago 
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Humidity Control 
Leeds & Northrup Co. 


Hydrogen Ion Equipment 
Leeds & Northrup Co. 


Hygrometers 
Brown Instrument Co. 
Leeds & Northrup Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Indicators, Chemical 
Leeds & Northrup Co. 


Infusorial Earth 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Iron (Enameling) 
American Rolling Mill Co. 


K 


Kaolin 
Edgar Brothers Co, 
Harshaw Chemical Co. 
Hommel, O., Co 


Kilns 
Harrop Ceramic Service Co. 
Simplex Engineering Co. 
Swindell-Dressler Corp. 


Kilns (China, 
Drakenfeld & 
Hommel, O., 


Kilns (Electric) 
Swindell-Dressler Corp. 


Kryolith 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Salt Mfg. Co. 


L 


Leers (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Norton Co. 


Leers (Low Heat, Muffie Type, Electric) 
Simplex Engineering 


Level Gauges Recording, Con- 
trolling; Boiler; Liquid; Water) 
Brown Instrument Co. 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co. 
Norton Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Leeds & Northrup Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Harshaw Chemical Co. 
Norton Co 


Magnesite 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Manganese 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Manometers 
Brown Instrument Co. 


Masks (Breathing) 
Wiilson Products, Inc. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Meters (All Kinds) 


Brown Instrument Co. 


Millivoltmeters (Indicating, Recording, Con- 
trolling) 
Brown Instrument Co. 


Minerals 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 


Muffles (Furnace) 
Carborundum Co. (Carbofrax) 
Norton Co. 
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Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL -: SHAPES - OUR - SPECIALTY 


For BETTER Sold since 1865 

Glasshouse CLAY POTS and TANK BLOCKS fF Gorse co. 
Insist on getting 95 Bedford St. 
GROSSALMERODE CLAY * NEW YORK 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 
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Muriatic Acid vee Mion & Mfg. Co. 


Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


N 


Nitrates (Cobalt, Sodium) 
Harsha 


w Chemical Co. 


Hommel, 


Opacifiers 


O., Co. 


O 


Harshaw Chemical Co. 


Hommel, 
Metal & 


O., Co, 
"Thermit Corp 


Titanium Alloy Mfg. Co. 


Orifice Plates 
Brown Instrument Co. 


Oxides 


Drakenfeld & Co., 
Harshaw Chemical Co. 


Hommel, 
Metal & 


O., Co. 
Corp. 


Pennsylvania Salt Mfg. Co. 
Titanium Alloy Mfg. 


Vitro Mf 


Co 


P 


Pans (Wet and Dry) 
Chambers Brothers Co. 


Pebble Mills 


Hommel, 


O., Co. 


Potters Supply Co. 


Placing Sand 
National 


Silica Co. 


Pennsylvania Pulverizing Co. 


Plant Design 


Harrop Ceramic Service Co. 


Swindell- 


Dressler Corp. 


Plate Feeders 
Chambers Brothers Co. 


Plate (Filter) 


Norton Co. 


Polariscope 


Simplex Engineering Co. 


~ Enameling Service, Practical 


Ferro 


Enamel Product Co. 
| & Mfg. Co. 


Vitro Mfg. 


Pot Furnaces 
Simplex Engineering Co. 
Swindell-Dressler Corp. 


Potash (Carbonate) 
Harshaw Chemical Co. 
Hommel, O., Co. 


Potassium Bifluoride 
Harshaw Chemical Co. 
Hommel, O., Co. 


Potentiometers (Indicating, Recording, Con- 
trolling) 
Brown Instrument Co. 


Producer Plants 
Simplex Engineering Co. 


Protecting Tubes, Pyrometer 
Leeds & Northrup Co. 


Protecting Tubes, Thermocouple 
Brown Instrument Co. 


Protective Equipment 
Willson Products, Inc. 


Pug Mills 
Chambers Brothers Co. 


Pulverizing Mills 
Hommel, O., Co. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Pyrometers (Optical) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Pyrometer Thermocouples 
Brown Instrument Co. 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
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PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PA. 


Potters Flint Placing Sand 


SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 


EDGAR CLAYS 


In whatever branch of manufacture you may be engaged 
where clay is required, you will find an EDGAR CLAY 
precisely suited to your needs. 


EDGAR CLAYS are of outstanding performance—they 
are known everywhere for their quality, excellence and 
uniformity. Economically priced, the reliability of these 
clays makes for increased profits in finished ware. 


Specify 
EDGAR CLAYS 


They are mined and distributed by an organization 
long-experienced in the production of finest American 
clays—more than Half a Century of service to the industry 


Department of Sales 
EDGAR PLASTIC KAOLIN CO. 
EDGAR BROTHERS Co. 


Home Office New York Office 

Metuchen, N. J. 50 Church St. 

Ceramic and Enameling Clays—Filler and Coating Clays 
for Paper, Rubber and Shade Cloth 


ice 
ALITY 
EXPERIENC! | 
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BUYERS’ GUIDE (continued) 
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Recorders (CO, COs, SO: and Draft) 
Brown [Instrument Co. 
Leeds & Northrup Co. 


Recording Instruments 
Brown Instrument Co. 
Leeds & Northrup Co. 


Refractories 
Carborundum Co. 
The Exolon Co. 
Norton Co. 


Refractory Materials 
The Exolon Co. 
Norton Co. 


Regulators (Automatic Temperature 
Brown Instrument Co. 
Leeds & Northrup Co. 


Remote Controllers, Indicators, Recorders 
Brown Instrument Co. 


Respirator 
Willson Products, Inc. 


Rutile 
Harshaw Chemical Co. 
Titanium Alloy Mfg. Co. 


Safety Devices 
Willson Products, Inc. 


Sagger Presses 
Chambers Brothers Co. 


ers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 

Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Silica (Fused) 
The Exolon Co. 


Silicate of Soda 
Harshaw Chemical Co. 
Philadelphia Quartz Co. 


Silicon Carbide 
The Exolon Co. | 
Norton Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 
Harshaw Chemical Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co. 
Porcelain Enamel & Mfg. Co. 


Soda Ash 
Harshaw Chemical Co. 
Hommel, O., Co. 


Sodium Antimonate 
Harshaw Chemical Co. 
Hommel, O., Co. 

Metal & Thermit Corp. 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw Chemical Co. 
Hommel, O., Co. 


Spar 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 


Spurs 
Potters Supply Co. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Switches 
Brown Instrument Co. 


T 
Tachometers 
Brown Instrument Co. 
Leeds & Northrup Co. 


Talc 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
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Ferro 


Asbestos Mitts 


Last Longer 
Cost Less 


Send for folder! 


FERRO ENAMEL 
CORPORATION 


Cleveland, Ohio | 


“U”— Brand 


SILICATE 
OF SODA - 


for 
KILN and 
SAGGAR 
CEMENTS 


Send for a copy of Bulletin No. 50 


General Offices and Laboratory 


PHILADELPHIA 
QUARTZ. COMPANY 
121 S. Third St., Philadelphia 


Works: 


Anderson, Ind. Kansas Cay, Kans. 
Baltimore, Md. Rahway, N. J. 
Chester, Pa. St. Mo. 
Gardenville, N. Y. Utica, Ill. 


VITRO 


GLASS 
COLORS 
ALL 


RAINBOW 
SHADES 


PROBLEM 


OVERGLAZES 


UNDERGLAZES 


4 
STAINS 


POTTERY 
COLORS 


FOR 
EVERY NEED 


VITRO 


LET VITRO HELP YOU SOLVE YOUR GLASS AND COLOR 


MANUFACTURING CO. 
PITTSBURGH - CORLISS STA. 
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Tanks 
Simplex Engineering Co. 


Temperature Controls 
Brown Instrument Co. 
Leeds & Northrup Co. 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance, 
cating, etc.) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile (Refractory) 
Carborundum Co. (Carbofraz) 
Norton Co. 


Tile (Wall) 
Paper Makers Importing Co. 


Time Cycle Controller for Tunnel 
shers 
Swindell-Dressler Corp. 


Tin Oxide 
Drakenfield & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 


Titanium 
Harshaw Chemical Co. 
Hommel, O., Co. 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Norton Co. 


Tubes (Pyrometer) 
Brown Instrument Co. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co 
Norton Co. 


Valves (Automatic Control) 
Brown Instrument Co. 


Venturi Meters 
Brown Instrument Co. 


V-Notch Meters 
Brown Instrument Co. 


Wet Enamel 
* Chieago Vitreous Enamel Product Co. 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Whiting 

Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Witherite 
Harshaw Chemical Co. 


Zirconia 
Harshaw Chemical Co. 
Hommel, O., Co 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Mr. Ceramist— 


The Clay 


We have ; The Facilities 
The Experience 


H. C. SPINKS CLAY CO. 
Newport, Ky. 


(When writing to advertisers, please mention the JOURNAL) 


26 


AMERICAN CERAMIC SOCIETY 


HERE is satisfaction in know- 
ing that the frit you purchase 
is of the finest quality and that 
the service is dependable. 
ts: There is greater satisfaction in 
knowing that the frit is uniformly 
fine and that the service is con- 
sistently dependable. 
When you buy Lusterlite Frit 
you buy product finish insurance. 


Chicago Vitreous Enamel 
Product Co. 


CICERO ILLINOIS 


OR AA 


AND 


BORIC ACID 


** * 


GUARANTEED 
OVER PURE 


AMERICAN POTASH & 
CHEMICAL CORPORATION 
Woolworth Bidg., New York City 


MILLER MACHINE & MOLD WORKS 


Manufacturers of 


Machinery exclusively for the Glass Industry 


705-719 Ann Street, Columbus, Ohio, U.S.A. 


London Office—142 Audrey House, Ely Place, London, E.C. 1 
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Accepted promptly 
by the men who 
actually wear them 


Because of such favorable features as com- 
fortable face contact with slight headband 
tension, large filtering area with no resis- 
tance to breathing or speech, full freedom 
of vision, the Willson Bag Respirator 
earns prompt acceptance by the workmen 
who must have some means of filtering 
dust and grit from the atmosphere in which 
they work and must breathe into their 
lungs. 


Besides these, there is an advantage of 
particular interest to the Company owner 
—economy. The bag filters are washable 
and can be used many times over. The 
greater filtering area of this type conserves 
the workman's energy and permits of more 
and better work with less effort and lost 
time. 


Price, with one extra filter, $2.00. Extra 


bag filters, $1.00 per box of three. Prices WILLSON PRODUCTS, Inc. 


f. o. b. shipping point. READING, PENNSYLVANIA 
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Of Value to You 
is our 


Long Record 
of 
Plant Proven Dependability 


for 


Constancy in Quality 
due to 


Laboratory Controlled Inspection 
and 


Nature’s Most Uniform Deposits 
of 


Ball, Sagger, Enamel, Wad and Fire CLAYS 


Mined and Sold by 


KENTUCKY-TENNESSEE CLAY COMPANY 
Mayfield, Kentucky 
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CREATORS AND PRODUCERS OF 


DESIGNS THAT GIVE RESULTS 
BATCH PLANTS FURNACES 


SIMPLEX ENGINEERS ARE AT YOUR SERVICE WITHOUT OBLIGATION 


SIMPLE X 


ENGINEERING COMPANY 


Washington Trust Bldg. Washington, Penna. U. S. A. 


WE ARE THE PIONEERS in the production of 


GRANULAR GLASSPAR* 
SPECKLESS GLAZESPAR 
CHEMITROLD* FELDSPAR 


for every use and purpose 


Ask us for Samples and Prices. You'll be Suprised! 
UNITED FELDSPAR CORPORATION 


Sole Sales Agents 
THE ROESSLER & HASSLACHER CHEMICAL CO., INC. 


Empire State Bldg., New York, N. Y. 
* Reg. U.S. Pat. Office 
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CUT COSTS—INCREASE PRODUCTION 
with Modern Machinery 


"NO CHARGE FOR 
CONSULTATION 


Permit an engineer of The Philadelphia 
im™| Drying Machinery Company to make a 
‘imi study of your methods. He will not pro- 
*im| pose new equipment unless he can prove 

im) that it will pay for itself through increased 
“mi savings. A definite performance guarantee 
} will be incorporated in the proposal pre- 
sented for your acceptance. There is no 
chance for loss, only assurance of gain. 

In a number of instances we have cut 
downj the operating costs, increased the 
efficiency, ofthe plant and greatly reduced 
losses. 244 


“HURRICANE” Dryer for abrasive wheels. 


THE PHILADELPHIA DRYING MACHINERY CO. 


3351 Stokley Street, Philadelphia, Pa. 


DRYERS for ALL Ceramic Products 


FELDSPARS * * FLINTS 


GOLDING-KEENE COMPANY 
KEENE, NEW HAMPSHIRE 


THE STANDARD FLINT & SPAR CORP. 
**Great Stone Face”’ 
Profile Notch, 

N. H. 


TRENTON, NEW JERSEY 


SOUTHERN FELDSPAR, INC. 
TOECANE, NO. CAROLINA 


Near YOU Wherever YOU Are 
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CARBOFRAX SETTER TILE 


AEG US PAT OFF. 


offer these advantages in Periodic Kilns 


— Great Strength at High Temperatures 
— High Thermal Conductivity 
— Freedom from Warping or Spalling 


T’S again the superior refractory properties 6f 
**Carbofrax”’’ that enables these setters to give 
such performance. 
Great strength at high temperatures obvi- 
ously permits the use of thinner and lighter tile. 

Being lighter they have a lower thermal capacity— 
they reduce the weight of the charge—are much easier 
to handle in setting and discharging the kiln. 

High thermal conductivity gives quick, uniform de- 
livery of heat to the ware adjacent to the setter with a 
consequent improvement in burning conditions. 

Being free from spalling or breaking, particles do not 
fly off and deposit on the glazed ware. This greatly re- 
duces spoilage. 

Because they do not warp or sag—** Carbofrax”’ set- 
ters in turn prevent warping or sagging of the ware. 


Our Sales Engineering Department will give you information 
more in detail 


The 
Carborundum 


REG. US. PAT. OFF. 
Company 
PERTH AMBOY, N. J. 


CHRISTY FIREBRICK CO. 

St. Louis, Kansas City, New 
Orleans, Houston 

PACIFIC ABRASIVE SUPPLY 
COMPANY 

Los Angeles, San Francisco, Seattle 
WILLIAMS AND WILSON, LTD. 
Montreal—Toronto, Canada 
HARRISON & COMPANY 

Salt Lake City, Utah 

DENVER FIRECLAY CO, 

E! Paso, Texas 


(carsorunoum AND CARBOFRAX ARE REGISTERED TRADE MARKS OF THE CARBORUNDUM ) 
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Acid-Resistant 
Enamels 


Almost anybody can make an acid-resistant enamel 
for sheet steel. All that is necessary is to increase 
the mg and cut down the fluxes in an ordinary 
enamel. 


While enamels made on this general plan are acid- 
resistant, they show various defects during working, 
such as: poor floating, poor spraying, crawling, pitting, 
high melting point, hair lining, chipping, and ceuddly 
tendency to warp the ware. 


To make an acid-resistant enamel that is fusible, 
that does not warp the ware, and in all its other work- 
ing properties is equal to or superior to high grade 
regular enamels, calls for careful research work. It 
means the readjustment of the relative proportions of 
the ingredients common to all enamels and the 
judicious introduction of several new elements. 


That is the way our acid-resistant enamels have 
been developed and they work beautifully. 


Metal & Thermit Corporation 
CERAMIC DEPARTMENT 


HOMER F. STALEY 8 MANAGER 
R. R. DANIELSON @ DIRECTOR OF RESEARCH 


120 BROADWAY, NEW YORK CITY 


